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THK CHJOMICAL INDUSTRIES OF GERMANY. 

BY PROF. PERCY F. FRA.NKLAND, F.R.J>. 

It is Kiinarkable that the Royal House of Prussia 
has diii'ing many centuries been associated in one 
\vay or another ^vith chemical enterprises of 
vaiioiis kinds. Thus already the second ruler of 
the country, the Markgraf John ( ICOS -1(519) 
was actiiallv surnarned “ the Alchemist ” in conse- 
quence of the zeal with which during many years 
he pursued his investigations on the transnmtatiou 
of metals, whilst a number of his successors 
exhibited groat interest in the sjxiue problem —the 
manufacture of cold -\vhich has never failed to 
fascinate the needy princes — and what princes arr 
not needy ?— of ali ages and all nations. The Great 
I^lector {1640 — 1688), who did so much to .advance 
the power of Prussia, was a patron of cheniistr)'. 
which was just then beginning to emerge as an 
experimental science from the obscuranti.sm of 
alchemy. He provided the celebrated Ivunkel 
vdlh a laboratory and glass furnaces on an isla.nl 
in his park at Potsdam, and it was there t)ia( in 
1678 Kiiukel made the discovery of ruby glass, 
produced by ine<ans of traces of gold, and whic h is 
still ail unsurpassed method of colouring glass tor 
ornamental purposes. Kuiikel also rodis('over<‘d 
phosphorus, which had previously, in 1(509, been 
obtained l)y the alchemist Hrand of Tlamburg. 
who had q^uite accidentally produced i( in tlie 
course of his attempts to extract flic Fliilosoplicr's 
•Stone out of urine. But W’hilst the dis4 0very of 
yellow phosphorus is thus of (jerman origin, its 
production ou an industrial scale was. until 2i) 
)^ars ago, only carried on in England and 
mnee. In 1892 the iiianufactui*e of phos- 
phorus by electro-thermic means was ini reduced 
(9,^ , hy the Chem. Fab. (Jriesheini- 

Wektron at Frankfurt.* Heil phospliorus was 
disc'overod by ychrotter, an Austriaii ehemisl, in 
loib, and was adapted for safcty-matelies by (he 
merman Bottger in the same year. His invention 
jas tirst taken up in Sweden, and was not adopted 
inH 4^*^ y^^rs later in Germany. The match 

Qustry has assumed its large.st diinension.s in 
the German annual production 
(Rnn ^ u £4, 600, 000. t The value of all matches 
iQin • consumed in Great Britain in 

mu IS estimated at £1,293,750— about 9 matches 
L ^^lussrs. Brvant and Mav’s (bv 

English concern) turned out 1152 
tho n 1907. This represents about .1 

.tiiniish output. Tn 1907 the total value of 
avnrm was £775,000, of whieli £70,000 

inatf'}ift«^^ exported. J The British expoii of 
-that diminishing. It h worthy of note 

[value o£'’£i° 200, 00™^ matches to the 

IP has pleasure in ackuov letlging the nssistsiiu'e 

ii Btrliii IV,??* u. oompilatioii by Pixifcssor (jejisins 

that hv T? Cihetn. Industrie J888- -1P13.” ami 

recluuk,” 1911 ef Elberfcld, “ Wis-seiisehaft urn! 

t Ulayten’ Industrial Inorganic Clieniistry,” 19l:i. 


PorceUibt. — Another great (Jerman industry owes 
it,s origin to alcheiiiistic studies made bv Bottcher 
in the reign following that of the Great Elector, 
namely, that of Frederick III. (11)88—1713) first 
King of Prussia. T-faving succeeded in making 
gold before \vitnesses. Bottcher was seized by 
order of the Elector of Saxony and was “ interned ’’ 
at Dresden, where, although he did not succeed 
in making the much-desired gold, he founded, 
along with the physicist Tschirnhaus. the celebrated 
Dresden porcelain industry. 

The astute Krederu-k the Great (1740—1786) 
was anxious to manufacture the Dresden ware at 
Berlin and to this end commissioned his <onpt 
apothecary. Johann Heinrich Pott, to institute 
investigations. These attempts were, how^ever. all 
unsuccessful. 

Tlie Great Frederick placed much faith in secret 
agents and it was by means of spies that he 
succeeded in discovering the secrets of the Dresden 
porcelain manufacture, for at his instigation 
an enterprising merchant, bearing the name of 
Gotzkowski. with the assistance of a Saxon 
workman, brought the secrets of the Dresden 
process to Beiiin and established a porcelain 
factory in the Leipzigerstrasse, which still remains 
tlie wareliouse for the Berlin porcelain goods. 
But I'Ycderick later stopped the pecuniary assist- 
nnic with whi< ii the factory bad been subsidised, 
and Gotzkowski was forced to sell the concern to 
Erederu-k for a sum of about £30,000, and so was 
established the celebrated Berlin Royal Porcelain 
Fiu-lory, amongst the products of which are the 
well-kiiown crucibles and evaporating basins. The 
nourishing state of tlio German porcelain and 
j)olter\ manufacture is attested by the fact that 
<Uuing* the past 25 years the number of works has 
increased from 228 to 359, and the nunrber of 
workpeople employed from 37,000 to 66,000. In 
1912 the German exports of china, earthen and 
stoneware were valued at upwards of 3^ million 
sterling. 

(ilass. — Even still more important is Germany’s 
glass manufacture, for which she has long been 
pre-eminent. The annual export in recent years 
has been over seven million pounds. 

Cyanide i nduslr y. - lu the early 18th century 
an ae'cidental discovery was made by Dicsbach, 
a Berlin colour-maker, which has proved of great 
industrial importance. Diesbach was preparing 
what is known as Florentine lake, a red pigment 
obtained by precipitating a solution containing 
cochineal extract and an iion salt with caustic 
l>otash. It so iiappened, however, that the 
potasli used by Diesbach had been in contact with 
boiie-oil. containing some cyanide, and the result 
was that, instead of the result he anticipated, a 
magniticent blue colouring matter was obtained. 
This substance, wliich is still known as Berlin or 
Prussian blue, was the first cyanogen compound 
to be discovered. 

The evanogen compounds iiave played a most 
conspicuous part in tlie development of oigonic 
chemistry. an<l every s<jurce of c>'aiiogen has been 
exploileii for obtaining them. In recent years 
the demand has incmised enomiously owing to the 
emplovmenl of sodium and pot<vssiuin cyanides 
in the'ext raid ion of gold. To meet this demand 
a- number of synthetical methods for their pre- 
paration luavo been su}>cr-added. 

Germany’s annual production of cyanides is 
eslimatixl ’ at 19,000 tons, of value £650,000, 
or about half of the world’s production. 

Beet suyar -Another industry also 

hatl its beginnings in the 18th century during 
the reign of the Great Frederick, and was the 
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outcome of the laborious researches of Marggraf 
(born in Berlin in 1700, and a pupil of Stahl) on 
the occurrence of sugar in t he vegetable kingdom. 
Of the numerous plants investigated from this 
point of view he found that the beetroot {Beta 
vulgaris) contained the largest proportion of 
saccharine material and that the sweet-tasting 
substance was identical with that present in the 
tropical sugar cane {t^'accharmn ojjh'inamm). 

It was not, however, until some 50 years later 
that the observations of 3Iarggraf led to the first 
beet-sugar factory in the hands of Franz Karl 
Achard, who was subsidised in this venture by 
the Prussian King. Frederick William Ilf. {roign 
1797 — 1840), who was also the founder of the 
University of Berlin. * 

The beet-sugar industry liad to c-ontemi with 
strenuous competition on tlic part of the cane- 
sugar manufacturers, who were chiehy English 
and who are said to have endeavoured to corrupt 
Achard by heavy bribes. The industry was, 
however, greatly promoted when, in ISOb, 
Napoleon issued his famous edict closing tlie 
European ports to British goods. The vast extent 
of this industry at the present time can be gathered 
from the following figures : — 

Total sugar crop for 1912-18: Cane sugar, 
9,211,755 tons ; beet sugar, European {one-tliird 
German), 8,310,000 tons ; beet sugar, U.S.A., 
624,064 tons ; total, 18,145,819 tons. 

The sugar industry should ^ive us food for 
serious reflection when we consider the following 
facts : — United Kingdom .spends annually 
£23,000,000 on 1.700,000 tons imported sugar. 
Germany produces £36,000,000 worth of beet 
sugar on 1,300,000 acres, France pi'oduces 
£13,000,000 on 570,000 acres : all continental coun- 
tries together produce £116,000,000 on 0.000,000 
acres.f In. the United Kingdom thci'c is only 
one small experimental l>eet sugar factory in 
existence. The beet sugar industry is of partiailar 
interest in connection with the present European 
crisis, inasmuch as it is a most notable example of 
an industry which largely owed its successful 
inception to a state of >var which disturbed the 
previously established order of things in the matter 
of sugar-supply. 

In this country agricultuiM' is well known to 
be productive of a conservative frame of mind, 
but that it is not so in (lermany is well illustrated 
by the extraordinary progres.s which ha.s been 
made in the cultivation of the sugar-beet undei- 
the guidance of systematic scientific rcscarcli. 
Thus in 1840 100 kilos, of beet gave 5 0 kilos, 
sugar; in 1850, 7-3 ; in 1870, 8 1 ; in 1800, 12-5 ; 
and in 1910. 15 8 kilos. In 1871 the mean pro- 
duction of beet per lieet.ircj was 210 quintals. § 
and in 1910, 300 qiiinlals. In 1807 the con- 
sumption of coal for 100 kilos, of beet was 35 kilos. ; 
in 1877, 24 ; in 1890, 10 ; and in 1900, 7 kilos. 
Further economy in cr)al has been efieett^d by 
means of the Kestner ••onccntr,ator.|| 

Sulphuric acid, soda, and hlcachhuj poicder 
industries. — Sulphuric a<id was discovered by tlx; 
German ahhemist Basil Valentine in the 1.5th 
century. The production of this fundamental acid, 
however, on any considerable scale took its origin 
in Birmingham, where i)r. Koebiick in 1740 
introduced the classical leaden chamber proce.sR. 


• There was DO Univer.-iityiti JJerliu UDtii but the following 
flgureB will show how Prussia liaa niade up for lost time in liiiH 
reapect. In 1913-14, there were 7613 inale and 770 female matrieii- 
latM students, and 4113 mate and Hd fomalo non-matriculated 
students. The annual iueome was £246.310 ,nf which £2(»4,650 
came from the State, £40, 900 from ^c<^s. etc., and £760 fmni otlier 
Hources. 'The annual eAinuidituri; wa.s £246,310, uf which the 
htachiiig staff accounted l>>r £lU4,7iKl; departmental cxi»eiw< s, 
£100,140; building exf^eiihcs, £10,010: reserve, £668r> ; aditilnis- 
tniti<in, bursaries, etc., £24,OifO. " Miiit rva," i014, 
t C. W. Fielding. " Morning Post,” Jau. 23, 1015. 
i He«Ui’e™2’5 acre. S ^ quintalBlOO kilogram.^. 

I Molinart, ‘ Qeoeral and Industrial Org. Chem./' 1913. 


. At the beginning of the 19th century it becarc. 

I an industry of great importance, more c.speciallv 
! in England, because of this acid being requifp^ 

; for the manufacture of carbonate of soda bv the 
I Le Blanc process. 

I The inaniifactiire of T.e Blanc soda was taken 
I up in England in 1814, especially in connertion 
! with soap-making, and it was in England that 
i tins inaniifactiire assumed the largest proportions 
; The eiiomious advances made in this manufacture 
• . during the past century may be gathered from the 
; fai.'t that tlie price of carl^onale of soda in lyij^ 

; was about £42 per ton, whilst to-day it U onlv 
• about one-tenth of that amount. One of the 
determining factors W'hicli made England the 
principal homo of soda manufacture was the 
great dovclopmerit of our cotton industry duriurr 
: the 19th century. 

During a laige part of the last century England 
manufactured Lo Blanc- soda, sulphuric acid, and 
bleacliing powder* for most of the world, hut 
during the latter half of the century tlie rival 
ammonia soda proce.ss made its appearance. 'Phe 
original discovery of the reaction on which it 
depends — it was’ first patented in England by 
Dyar and Hemming in 1838 — is ascribed to 
several diiTercut persons, but the process was first 
made an industrial .success in Belgium by ii. 
Ernest .Solv,ay. The Couillet Works were founded 
with a capital of about £6000 in 1863 ; the minierous 
, affiliated works are now to be found in Belgium, 
^ England (Brunner, Mond and Co.), Germany, 
France, Italy, Spain, Austria-Hungary, Russia, 
and North Anicrica. They employ 35,000 pereons. 
During the 50 years the price of soda has been 
reduced from £18 to £4 a ton. The displacement 
of Le Blanc soda by ammonia-soda involved the 
introduction of new methods of chlorine nmiiufac- 
tore. After numerous abortive attempts iu 
variouo directions, the successful production o! 
electrolytic cliiorine has been achieved, and about 
half of the bleaching powder in the world is now 
made by this means. 

Electrolytic chlorine is now often converted 
I into liquid* chlorine (Od. a kilo.), of which 
quantitie.s are used at Stassfuith for the annual 
preparation of 500,000 kilograms of bromine, and 
the Badische Anilin und Soda Fabrik used in 1900 
more tlian 1 million kilos, for the preparation o| 
chloracetic acid employed in the manufacture of 
synthetic indigo. 

In the manufacture of sulphuric acid, again, 
the old-established English or leaden chamber 
process has not })een allowed to remain un- 
challenged, for .since the beginning of the picseni 
■ century it has had to meet the competition of tne 
so-calle<] contact proce.ss. This is ba.sed on a len? 
known reaction, f which, however, remained almost 
unutilised until the meticulous industry of Gcniian 
chemists and the courageous enterprise of Gorman 
manufactiirer.s developed it into a common la.v 
successful procc.s.s, which was elaborated ^ j. 
works of tlie Badische Anilin imd Soda 


at Ludwigshafen. 

The ammonia-soda and the contact 
ucidf lii-ocesses, although carried out in this ’ 

have Been largely instrumental in qie 

countrie..s, more especially Germany ana 
United Slates, independent of the Kngh^fi I 
<1 action of these all-important cheinie^B- 
In 1882 the world’s consumption 

700.000 tons (160,000 am. soda), and m i 

1.700.000 tons (250,000 Le Blanc). In Jrb 

1870, £7,000,000 waa invested in the ni<iu . 


• UiscovtTud hy Tcunaiit iu 17U!>. 


• >l(»rl if 


1 Thia rracUun had for many year.s Ikvii 
England, hut oiiJy lor manufacture of SOj. Works 

t The €layU)n Aniline Oo. and NobcTs Ex|>1o9i'l‘» "'i 
contact enli^iuric add plant. 
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\rliicli gave employment to 22,000 workpeople. In 
1S80 llio Britisli output was 430,000 tons, and in 
800,000 tons. North America in 1886 pro- 
duced 1100 tons, and in 1898 300,000 tons; and 
Oeriiiaiiy in 1878 made 42,000 tons, in 1901 
dOO, 000 tons, and in 1910 400,000 tons.* The fii'st 
goda works in Germany was only erected in 1843 
[))■ Hermann at Schdnebeck, near Magdeburg, and 
the rtrst leaden chamber by Kunheim in 1844 on 
the Tempelhof Plain, near Berlin. 


in value. Natui'al rubies or sapphires of 2 — 4 
carats cost £20 — £50, and larger stones up to £150, 
wiiilst the artificial would only cost 1/500—1/1000 
of those amounts. 

A still more recent and much more important 
application of hydrogen is for the hardening of 
fats, which depends on the transformation of un- 
I satiuated into saturated acids by means of hydro- 
I gen in the presence of a catalyst (nickel, palladium, 
etc.). 


Production in tons, 1910.* 


Germany. ■ Englanil, l-'ranec. United States. Kiiropc. World. 


.'ulpluirit: acid (HjSO^) 

(cf this by contact process) 



(oi this Le niaac Soda) ... 

NilUiftre consumption 

(of tills for nitric acid) 

Hvdroi'hloric acid (30%) 

iiiciichiiii? powder 

(af this electrolytic) 


* IJiii^^b re, •• WisacTischaft mid Techtiilr,’' iOll. 

t .Already in 18sb the cKtunated proancfiim of hydn-chloric acid in linglainl was I inlllian turn, and t.r the whojp of Europe 2 million 

tnn.5. (MMinari.) 


1,2yd, 000 
400,000 

400.000 

30.000 

786.000 

160.000 

400.000 

100.000 

70.000 


1,000,000 

600,000 

1/2(K),0{K) 3,700,000 

260,000 

5,000,000 

700.000 

1211.000 

zoo.ooo 

260,000 

2,000,000 

150,000 

03 000 

t 

337,000 

623 000 1,740,000 

60,000 

2,360,000 

. 300,000 


ilydrofjeiL htdadry.—The. oJetdroivtic prodiu-liou 
of soda and cblohne is of conr.-se attenderl with tlic 
evolution of enormous volumes of hydrogc-n. Al 
first this gas was allowed to go to waste, f>ul 
gradually interesting au<l important uses have 
been found fur it ; (1) Dirigible ballooii-s rendered 
possible by taking advantage of the light m.'.ss 
the iriternai combustion engine. One hoi‘st;*i>ower 
engine' is but little iieavicr Uian 1 kilogiaim 
27,000 cub. nietres of hydrogen is required for ;i 
modern airship. Tlic balloon slieds are often 
established near electrolytic soda works, or the 
gas may be transported in steel cylinders com- 
pressed to 150 atmospheres. 500 cylimlers con- 
taming 2750 cub. metres of gas arc pla*:<‘d cm one 
vaUM-ay wagon, and more than S .such wagon- 
io^ls are required for t ho lilling of a single /.ej)peliii. 
(-; Autogenous welding with oxylivdrogen tlame. 
ihese most important applieatioiis of hydrogen 
uere introduced at the beginning of this <*cnturv by 
tne Cnemiscbe Fabrik Grieshenn-Elektron. Tlie 
rf? dmiie is now more comiiioiily used, 

t } Artincial gems by means of oxv-hydrogen 
name. Some 30 years ago V. Boys sAicceeded 
n tusmg quartz with tlic oxyhydrogen llanie and 
wn cirau iug it out. into incredibly thin titives, whicli 
epi'ov edof the highest value foi*ci*rtuiu j>hvsk*al 
^xtiuordiuary delicacy. The same 
mucli later, in the nineties, 
S.n? French investigator, .Michaud, 
rubies from small fragments of tlii.s 
m.ri 1 ) ■ G^gmning of this cenUu*y X'erueuil 

■“ s»«-fedca in making 

/d Wiia, lliethe, 

prodiudni elaborat.'.! melhoils for 

a^nd sirmi corundum, rnbics, amethysts, 

manuhu’tiired by Hie 
pioducd ‘■'t Uitterteld. %ese 

DluNirn'i “I chemical composition 

si'dtKc'i nv I gems, 

" ill. ° these can be ohlaineil at 

1'“"'<1 aiuiuini S'vcs conmdiim ; 

aliuiiin t pxido gives ruby; 

hnic o.xidcki V titanium oxide and 

Kwus am lu.w I'l"® sapphire. These synthetic 
'1 laillkm 1'*'® extent of alnnit 

1211 k ln^ (1 earat. 0-205 gram 

perieiices move than one ton ■■ 

ifiiish ‘^onnoisseurs can. however, 


Ex- 

ilistin- 


*1^'* bcluepa n *' . - 

"■‘llitheresXtifr,"®'}'"'®'’ “"‘I artificial genu 
result that the former have not diininidie 


* •Atoll 


I ndtislries connected icilk artificial illumination . — 
The world is greatly indebted to Germany for 
iuvenllon.s uliich Itave largely revolutionised 
artilicial illuminalion, firstly, in connection with 
gas and incirt' rerciu !y in respect of electric lighting. 

Tliu.s, one «»f the nio.st remarkable tlisooveries 
ill this donuiiu was lliat of im-uiidescence gas 
ligliliiig. whidi was mad*-* Ijv tho Austrian Fount 
l>r. (*url Am r v. \VfIsl>a< h of Kastei-sfeld in 8tyria, 
a.s the result of lengthy, laborious, and ingenious 
rt;st*aivlies. I'lic now s<» familiar gas-mantles are 
prepami by (fic ignition on the cotton frame of 
a mixture of liiorimu nitrate, 99 : eeriuui nitrate, 
1 %. 

The suiu'ce of the.s*.- rare earths is muuazile-sand, 
tl»e elal)oraliun of wiiich has become a very 
Important iiulustry ilepeading on fractional 
cryslallLsatiou, whicli already many years ago was 
brought to such a high pitcli of perfection in the 
laboratory of Sir \Vm. Crookes. Out of this 
inouazite-saiid, Otto liahu, in L910, succeeded in 
extracting uiesothorium. and the process is carried 
out on a large scale at the works of Dr. 0. Knofler 
uud Co., at Plotzonsee near Berlin. Kadium 
tiromide is worth about £17 a milligram, meso- 
thorium about £7 10s. a milligram. The meso- 
thoriuin is only prcsc'nt in the iiionazite sand in 
extremely small pixiportion, about 1 part in 150 
million parts of tlie miuerah 

1 may also refer to Auer-metal, a preparation 
of iron Uh) 30%) containing cerium, which sparks 
when scralelietl with hard steel, and w'hich is 
familiar as a substitute for matches. 

PU'Hric litjht mdattic fiUuneitls . — Aimther outlet 
for the use of hydrogen has been in reducing 
the rare-iuetals osmium {m. pt. 2500'^ C.), tantalum 
(ill. pt. 2300'’ C.), and tungsten (in. pt. 2850® C.). 

Ill 1903 the Auer Company showed that the 
earbon lilameut of ineaudesceuce eleetric lamps 
coiihl be replaced by an osmium tilament with an 
economy of 50 — 00'% of current. In 1905, Siemens 
uml llalske showed tluit a tantalum filament 
was cheaper aiul nu>m advantageous, and in 1906 
that the tungsten tilament was even still better. 
T’ungsteu oecui*s in sutlieieiit quantity in nature 
as wolframite (iron tungstate) and scheelite 
(caleiuiii luiigstatc) to enable the metal to be now 
sold as lilauient-iuetal for 6s. — 7s. a kilogram. 

Borne idea of tho enormous and increasing scale 
on wliich the incandescence lighting manufacture 

B 2 
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is carried on in Germany may be gathered from the | 
following figures : — i 

19U. 1912. 


Metallic filament electric 

lamps 47,211392 pieces 

Carbon filament electric 

lamps 24,791,196 „ 

Incandescence gas 

mantles 120,050,934 „ 

Arc-lamp carbons 10,740.023 kilos. 


76,185,721 piece* 
20,975,348 „ 


133,320,173 
11.093,154 kilos. 


According to V. B. Lewes, the consumptioti of 
gas-mantles in 1912 was : — Germany, 100,000,000 ; 
America, 60,000,000 ; England, 38,000,000 ; 
France, 16,000,000 ; Belgium, 3,500,000 ; Italy, 
3,000,000 5 Russia, 1,500,000. 

The special tax imposed in Germany on lighting 
apparatus realised from the above sources in 
1912 was £800,000. This remarkable tax was 
one of those cxtraorflinary financial expedients 
resorted to by Germany during recent yeai*s 
to provide the wherew'ithal for the stupendous 
national effort to subjugate Europe of which wc 
are the witnesses tO'<lay. 

AmmonUi . — Of the commoner inorganic chemicals 
which are produced 011 the lai^est scale, one of 
the most important is ammonia, wliich has for so 
many years been obtained as a by-product in the 
manufacture of coal gas. 

So backward was this industry in Germany, that 
actually even as late as 1874 the ammoniaca) 
liquor from their gas w’orks was run to waste. 
All the more remarkable is the state of affairs 
to-day as Ijetrayod by the following figures. 
The world production of ammonium sulpliatc 
w'as 210,000 tons in 1890. 500,000 tons in 1900, 
and 1,330,000 tons in 1912. Germany’s production 
of ammonium sulpliatc in 1912 was about 370,000 
tons. 

The principal use of sulphate of ammonia is as 
a nitrogenous manure, as which it competes with 
Chili saltpetre: they may be taken as of etjual 
money value per unit of nitrogen. In this c-«jn- 
nection Germany’s manure bill i.s interesting:— 




1912. 


tons. 

Wn.<. 

CiliJi aaltpetic* 

223.000 

630 ooo 

SuJphat« ot ammonia 

3O,0mi) 

-■/KI.OOI* 

&aperphosphat« 

2.30,000 

J .SIMJ.Otkl 

Basic slag 

230.000 

2 2W.0<)0 

Crude potash s-alts 

160.000 

J.000.000 

l/ime 

Other manures 

•'.00, wt ■[ 

800.000 

500.00<* 

Total value 


£;40.0fXl.CKl0 


•The total import of Chili fialtpetrf' info Germany in 1912 was 

800.000 tons, of whi' h only 150,000 tons was ustd for inanufaf:tur(; 
of potassiuF* nitrate and nitric ac ki. 

It is the ambition of the (ierman.s, firstly, 
to make themselves independent of the industrial 
products of other countries, and secondly, to 
produce in excess of their own needs aij<l to impose 
this surplus on the rest of the world. Thus, they 
pride themselves on displacing more and more 
of the foreign Chili .salt petre by home-made sulphate 
of ammonia, and in 1911 they used in agricultuiv? 

75.000 tons of aminoniacal nitrogen against 
70,400 tons of foreign saltpetre-niti-ogen. This 
partial succes.s they look forwaril to making 
complete and decisive by developing new methods 
of producing aminoniacal nitrogen and nitrates 
which can be carried out in Germany, Gf such 
methods there are already two in opc^ration, and 
they are associated with that great problem which 


confronts mankind as a whole. How to 


supply 


the combined nitrogen which will be necess^ 
to build up the food-stuffs for the teeming millions 
of the future, after the deposits of Cliili saltpetrp 
arc exhausted ? This is the same problem 
as that of fixing the nitrogen of the air, which 
long ago, before anything was known of nitrogen at 
all, man had solved empirically by growincr 
leguminous plants in the rotation of his crops 
thereby increasing the fertility of the soil, althouKh 
the mechanism of this time-honoured proced\ii« 
was only experimentally demonstrated in the last 
decades of the 19th century by the German 
investigators, Willfahrt, Hellriegel, and Nobbe, 

Fia'^ioii of at-inospJieric nitrogen hy inorgank 
7nean8. — This has been successfully accomplished 
by 

(1) The Birkeland and Eyde electric fui-nace, 
and the Schonherr electric furnace of the Badische 
Aniliii und Soda Fabrik. These are simply 
realisations on the industrial scale of laboratory 
experiments made by Cavendish 130 years 
previously. This method is applicable only in 
Norway or other countries where abundance of 
water power ruiidere the production of cheap 
electrical energy possible. It is being cai'ried on 
by an international company at Notodden in 
Norway. They propose to use 300,000 horse- 
power capable of yielding 150,000 tons lime- 
saltpetre (15 — 20 %N) or about jh of the total 
amount of Chili saltpetre used by the world. 
Germany possevsses but little water-power so that 
this process is of only indirect interest in con- 
nection with German chemical industry. 

(2) Fixation of nitrogen by calcium carbide a( 
high temperatures. This discovery was inade Ijy 
the German rlieniists Frank and Caro. £5,000,009 
capital is already einl^arked in this industry by 
various com])anie.s of Europe oml America. About 
120,000 Ions is produced annually, about one- 
quarter of whifli in Gf^rmany. The crude calcium 
cyanamidc (about 20% Nj may be used directly 
as a nitrogenous manure or may be made to yield 
ammonia. The pioduction of calcium carbide 
involves the use of the electric furnace and henc« 
cannot be carried on economically on a very large 
scale in Geruiany owing to the limited water- 
power available. 

(3) Combination of nitrogen and hydrogen ut 
higher temperature and especially under 
pressuiv. The long known fact that the reaction- 
Nt-r311i.--2NH3, is realised to a very small extern 
at liigh temperatures has been investigated m 
recent rears by Haber and Ijg Rossignol at 
Karlsruhe, and, guided by the prunuples or 
modern physical chemistry, Haber has 

after overcoming extraordinary technical ailjic 
ties, an industrial process which 
great importance in the future. The „ 

tageous conditions were found j 

20U atmospheres ; temperature, 500 t.; oa . 
agent, osmium, uranium, etc. 

Production of ammonia by 
has bfKui carried out on a commercial scare y * 
Badische Anilin Co. since the "s of 

and a plant capable of yielding 
sulphate of ammonia per annum 
been ready during the present severed 

as the German (Colour Syndicates haj 
their connection with .t he Norwegian i the 

taking, it would appear that to be 

Halier ammonia proci-ss as being nioie jij^oeen 
capable of capturing the inorgan 
market of the world. hriciusly 

Thus synthetic production of referred 

involves cheap hydrogen. 1 have 
electrf.lytic hydiogen, but t 




nlytic hydiugcn, 
Thus waler-gas i' 


sources. 'J'hus water-gas moBOXld*' 

equal volumes of liyilrogen and 0.) ^ 

the oarboti monoxide (h. pt- t 
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removed by liquefaction from the hydrogen 

" . 253° C.). Similarly the nitrogen required 

f r tiie process is obtainable from the fractional 
filiation of liquid air. The synthesis of 
ammonia thus dovetails with t]>e possibilities 
ft cheap low temperature production for which 
the worid is so largely indebted to the German 
,.n»ineer Ciirl von Linde of Munich. 

The German ambition to make their combined 
nitrogen at home does not stop at the production 
of synthetic ammonia, for there are still large 
reauircments in respect of nitrates (Germany 
nioiiuccs upwards of £1,500,000 of nitric acid 
Liiually from Chili saltpetre) whicli have to be 
satisfied from foreign sources. They hope, how- 
ever. to (ill this gap in the home-production of 
fombined nitrogen by utilising a reaction dis- 
covered by Kuhlmann*as iong ago as 1S.39, in 
which ammonia and air burn to nitric acid in the 
presence ot platinum as a catalytic agent. 

Potash salts . — Germany appears to be alone in 
possessing vast deposits of potash salts, wliilst 
the enormous value ot these to agriculture was 
first demonstrated by Liebig and made public 
liv him in his “ AppUiation ot Chemistry to 
.Agriculture and Physiology ” in 1810. T’hls work 
may without question he regarded as tlie founda- 
tion stone on which agricultural chemistry has 
been raised. The celebrated deposits of potash 
salts were accidentally discovered in 1.857. when 
boring for rock-salt at Stassturth, near Magdeluirg, 
in Prussia. Their industrial exploitation on an 
ever increasing scale was begun in 1861 by 
liriineberg and Adolf Prank. In 1861 the pro- 
duction of crude potash salts was 2000 tons ; 
ill 1912. 11,000.000 tons, worth £8,800,000. 90“/, 
is used as manure (about one-third in Germany 
itself), and 10% in industries (about two-thirds 
being worked up in Germany for carbonate, 
caustic, nitrate, alum, chromate, and chlorate, 
etc.), America is now experimenting with a view 
to obtaining potassium chloride from felspar 
by the method used in the laboratory for deter- 
mining alkalis in insoluble .silicates, and which 
consists in heating the silicate with a mixture 
of lime and calcium chloride. Whether it h.as any 
commercial future remains to be seen. • 

This is a matter ot prime importance in the 
bnited States as potash salts are there used on 
an enormous scale, especially for agriculture, thu.s 
they consumed in 1900 .St^sfurth potash salts 
worth £840,000 ; in 1910, £2,410,000 ; and in 
1911, £,3,040,000.t 

h^.rplosives . — I have already mentioned the 
importance of nitrates and of nitiic acid, and have 
leierred to the employment of the greater part 
m agriculture ; of the remiiiuder the major part 
gof-s in the manufacture of explosives and in the 
* ^'olour industry. 

Black powder or gunpowder is said to have 
en discovered by the English monk Roger 
^iin-cotton was discovered 
So I a Basle and Christian Bottger in 

^Wkfurt lu 1846. 

discovered by Sobrero in 
inaril^P'! ^^^oratory in Paris in 1847, and first 
tko V! on a largo scale as an explosive bv 

the brvede Alfred NobeT in 1802. 

eTMfUr properties of gun-cotton are 

solvorif by gelatinising by means of 

etc \ ester, alcohol and ether, 

ul with nitroglycerin ballistic 

nowdfxne' cordite, and other smokeless 

nf f^btaiaed. There is another class 

hwdiini, Su combine great safety in 

Mid “uormous disruptive effect. Picric 

hut tiKt ,?7Tv Woulfe of London in 1771), 
used by the fYench under the name of 


Pharm,, 1839^ 2f« 2m. 


Meliiute for filling shells in 1881, and later by the 
Ei^lish under the name of Lyddite. More recently 
this has been replaced by trinitrotoluene, first 
proposed by Haeusserrnann in 1891 for filling 
^hells^ and used by our Service under the mark 

'JkN.T.” It Is even less sensitive to shock than 
picric acid. “ An\nional,” used ity the Austrians 
for shell-filling, is a inixture of T.N.T. with 
ammonium nitrate, charcoal, and aluminium 
powder. It is both very safe and very powerful. 
T.N.T. is much used for demolishing bridges. It 
is insensitive to shock that it is not exploded on 
being struck by a rifie-bullet. and when in a shell 
it withstands the impact of the latter piercing an 
armour plate.* 

Telra-nitro-aniline. obtained loy Fliirs(.-heim, 
enjoys the unique position among »;xplosivPS of 
liaving lieeii discrovered in tlii.s country. It is said 
to be tM(ual!y safe, and even more powerful than 
trinilrot-oliieue. 

Aff ording to tlie lato O.scar (iuttmann the pro- 
(Itiction of nitroglycerin explosives in 1909 was as 
follow.s United * States. 20,000; Germany, 
10.800; England, 8.100: Transvaal, 8,000; 
C’anada. 5,000 ; Spain and Portugal. 3,500 ; 
Austria-Hungary. 2,300 ; France, 1,500 tons ; 
Switzerland. A\j.stralia, Nonvay and Sweden, 
600 tons each ; Russia, Italy. Holland. Belgium, 
500 tons each : Greece, 175 tons. 

b1\plosive.s are of enormous importance also in 
civil life -in mining and engineering modern 
explosives have greatly accelerated progress and 
Jiavo rendered possible such works as the Panama 
Canal. They are also being now employed with 
great advantage in afforestation for loosening 
llu* giound in which trees are to be planted. The 
nianufa<.‘ture of explosives in Germany is very 
highly developed. The total German production 
of 40.000.000 kilos, includes dynamite explosives, 

10.000. 000 : ammonium nitrate explosives, 

16.000. 000: and black powder, etc., 14,000,000 
kilos. Tlierc were exported in 1908 value about 
1*1,000,000 : and in 1912, £3.000,000. 

The world-production of explosives is now 
about 400.000.000 kilos, or 10 times the German 
total output. We have at Ardoor, in Scotland, 
the largest explo.sives factory (Nobel’s) in the 
world, covering SoO acres, employing 1800 men 
and 700 wotuen, and producing annually about 
16.000 tons of all kinds of high explosives. 

Artificial ^Ik . — An eminently peaceful industry 
which is closely related to that of explosives is 
the production of artificial silk and celluloid. 
The maruifacturo of artificial silk has grown up 
during the past 25 years, for this product was first 
shown by Gount Hilaire de Cbardonnet at the 
Paris Exhibition of 1889 ; he discovered the 
method of its preparation whilst a student in the 
Kcole Polyteehnique at Paris, and in 1891 formed 
a company at Bc.sancon with a capital of £240,000 
for its manufacture. 

The chief kinds of artificial silk are: — (1) 
Nitrated reUulose (soluble in alcohol-ether) silk 
(deuitrated bvammon. sulphide) (Chard^onnetsUk). 
(2) Ammoiiiocupric oxide cellulose silk (Pauly, 
Pivmerv, or Urban silk, of the Veremigte Glanz- 
stofEfabnk, ElborfeW, 1897). (3) Viscose-silk 

(CS- in presence of NaOH or Ca (OH) , on cellulose), 
(Cross and Bevan). (4) Acetate-silk (acetic acid 
on cellulose), (Cross and Sevan). 

Germany produces about 2,000,000 kilos., value 
about £1,200,000, exports 600,000 kdos., and 
imports 1,800,000 kilos. ; the imported is prmcipaJly 
“ alcohol silk,” due to disadvantageous alcohol 
tax in Germany. Germany is the principal u^r 
of artificial silk, although the fundainental 
discoveries upon which the manufacture is based 
are largely due to French and English chemists. 

« Macnal). " Explosives ” Inst, ol Cllcm. tecture, 1014. 
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The world production is estimated at about 
7,000,000 kilos. 

The distribution of the industrv may be gathered 
from the following : — France, 7 factories ; Ger- 
many, 8 ; Belgium, 3 ; England. 2 ; Spain, 1 ; 
Austria-Hungary, 4.; Russia. 3: America, 3; 
Japan, 1. 

Great profits have been made out of artificial 
silk (some of the companies liave paid 50 — 100 
dividends), and the price b.'^s greatly fallen since 
its introduction from 28s. to 32s. per kilo^ in 
1903, 16s. in 1906. and J2s. (poorer <iua]ities. 
6s. to 8s.) in 1910. 

The cellulose industries furnish a particularly 
striking example of the manner in which chemical 
research and invention are able to enhance the 
value of the kindly gifts t‘f the earth. Thus, 
1 cub, metre of wood has value as tucl about 6s. ; 
(after boiling with lime, soda, and sulphite) a-s 
paper pulp, £1 12s. ; ditto as paper, £2 16s. ; 
pulp converted into ai'tilicial silk. £80 to £240. 

Industries dvpcndcul on sifnthctie OiujtOiic 
ckemi'iiry. — It is out th<* profound study of 
synthetic organic chemistry which 1ms been made 
during the past 60 veal's that the industries 
of artificial dyes, drugs, and }>erfimies have 
incidentally arisen. Tin* earlier and pioneering 
achievements in synthetic oi^anic (dieniistry are 
well distributed amongst the nations of Europe,* 
but during the major part of tin* 60 years the 
great bulk of the disc«>vcries in this domain liave 
been made in Germany. Organic chemistry is. 
perhaps, the branch of science which more per- 
fectly suits the German mind and temperament. 
It involves the ixjssc'ssion of th«>se qualities in 
which Germans are so pre-eminent - tlie enpaeily 
for taking an infinitude of pains, the capacity 
to anticipate difficulties and organise means to 
circumvent them. It is, moreover, only possible 
to make sub.stantial advances in the problems 
of organic synthesis if the master has at his dis- 
position a number of highly qualified and docile 
assistants and apprentices ; in a word, the master 
must be at the head of a large and efficient school 
of research. It is in the possession of such 
schools of research, both in the universities and 
in the chemical factories, that Germany has by 
two generations the lead of all other countries in 
the world. Whilst most of the professors of 
chemistry in our own universities and colleges 
have under gre.at difficulties and without any sort 
of encouragement been more or less successful 
in building up such schools of research, which 
are, however, by no mean.s slavish imitations of 
the German model, the chemical manufacturers 
of this country have, with Sf>me notable exceptions, 
failed to establish anything worthy of the name of 
research laboratories in connection with their 
works. 

It is in respect of the works research labor.'itory 
that there is the greatest contrast between the 
chemical industries of Germany and those of other 
countries, and it is not surpri.sing, therefore, that 
the present war should have s<*rved to emphasise 
the class of chemical products for whicli we are 
almost entirely dependent on Germany. f It is 
precisely those products — artificial dyestuffs, 
artificial drugs, and artificial rwrfume.s, which an* 
the outcome of the works res<*arc}i laboratories, 
that are now in many cases unobtainable in con- 
sequence of the cutting off of the German sources. 

Tlie seriousness of the situat ion is apparent from 
the following figures, relating to dyc.«tiiffs alone 
The value of dyestuffs consume<l in England 
annuailv is £2,000,000, and the value of trade in 
wluch tnese dyestutfs are employed is £200,000,000, 
whilst upwards of 1 i million workmen ate depon- 


^ • Kui^iKi and France ^vi re, howev«*r, j'lorfi efi|»wially to the fore, i 
t Only aboat 1/10 of the annual value of clyestuITt consumed in ! 
fintbadli prodneed in our own country. I 


dent upon these industries. The total value of 
dyestuffs imported into the United Kiiisjdoiri 
1913 was £1,892,055, of which Germany rontn 
buted £1,730,821. 

Perhaps the most concise way of conveyiuff 
a superficial idea of these industrial products 
of organic synthesis will be by means of the 
following classification*. 

I, Artificial producifi . — Colours first ol>tiiined 
from aniline by Runge in 1834, by the action o( 
bleaching powder. Aniline colours : JMaiive ^as 
discovered by Perkin in 1856, and Magenta hv 
Vergiiin in 1859. Azo-colours* were discovered by 
Griess in 1859, and introduced on an extended 
scale in 1878. The azo-colours have achieved an 
enoiTnous importance and have practically 1 tanished 
cochineal and logwood from the dyeworks. Some 
2000 azo-colours in use. Congo-colours, substan- 
tive cotton ilv<^, were discovered by C. Biittiecr 
in 1884. 

It must not be supposed that Britisli culuur 
marmfactarei*s liave been idle from the days of 
I’ei'kin : thus in 1880 a very original departure 
i\a.s made by Messrs. Read. Holliday and Sons, 
wlio intro<l\iced llie principle of developing azo- 
dyestuffs on the fibre with their so-called ingrain 
or iw colours. Some of those have achieved a 
great success, thus 2000 Ions of p-nitranilirie are 
now anmudly mniiufacturocl for the production 
of nitraniliiie-i*cd and similar colours. f Again, the 
discovery of Prinmlin and the colours whicli can 
1)0 derived from it by A. G. Green in 1887, is 
another very notable arhievemeut. 

Kosin colours were i,lisco\ ere<l l;iy Caro iu 187 J 


//. Artifiiialhf prodifcd natural This 

group contains suWancos occurring in nature and 
long valued by man. The chemical nature of 
thes<^ substances has been carefully ascertained 
by chemists who have then deliberately .sot to 
work to devise metliods for their artificial prepara- 
tion at such a cost as to compete with and 
ultimately supplant the natural product. These 
<‘ampaigns against the commerce in the products 
of nature undoubtedly constitute one of tii? 
most remarkable phenomena in the history of the 
world.* Bear in mind, it is the production and 
supply to man of the actual products of iialui’e. 
but more cheaply than they can be produced ana 
supplied by Nature herself. These endeavours 
have already been successful on a very large scak- 
Ati~aTin (the essential principle of the madder 
root) WAS first synthesised by Graebe and Liclicr- 
mann in 1869. 'At the time of this discovery, the 
world produetion of madder was 50 , 000 , 1)011 kilCN 
roots (I alizarin), representing 1 -:1 ludheu 

kilos, alizarin, value. £2,250,000. In 1870 branch 
had 20,000 hectares (50,000 acres) under madder 
cultivation, wliicli soon disappeai’ed after tuc 
introduction of the artificial product. 

The production of artificial alizarin 
1873, 100,000; 1877, 7.50,000; 188-b 
1900, 2,000,000 kilos, (four-fifths of tins vas 
produced in Germany). 

A great number of most valuable 
dyestuffs, more or loss i-losoly related to 
but not occurring in nature, have been 
hv cli<uuist,.s, and the total value of the , 

colour exports of Germany at tin* ])r(‘sen 
is about £1,000,000, . ^ 3,-e. 

Indvia.—ThU most highly prize<t him 
siulT of both the ancient and the 
was first artifieially synthesised by , ‘puht- 

jn 1880, but it required 17 further years ot i 

♦Both a/t) and wwin rulniirn \v;!rc kupt secret 
colours wore invcsMg.aU-d hy llofniann and their in<“‘ 
published, to tlie great eonatiTnatiim of the myenu r 
t 0. T. Morgan, "Modern Dyes and byei'iil' , , ; 
fioclety. 1914. Cain and J. F. Thorjie, '* The Syid 
and Intermediate Producte»'’ 1918. 
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tiii.r ftiid laborious investigation in tlie works of 
th»'' Badische Anilin und Sodafabrik at Liid- 
« sbafeii. and the investment of nearly £1,000,000 
lijorc lalHiratory synthesis was translated into a 
foiiinieiciillly successful industry, for it was in 
1S!I7 that the artificial indigo was put on the 
market.* 

In 1S9(3 tije world production of plantation 
indk'o (100%) was 0,000,000 kilos., value 
£ 4 . 000 . 000 : four-fifths of this was llritish, 
nlitaiiK'd from 1,500,000 acres in Britisli India. 
In U)04 only 500,000 acres was under cultivation, 
and in lOKk only 800,000 acres. 



British East Inrtics. 



Expart-s. 

IinjKirts. 

Fj.xprtrt.s. 


Cwt. 

Valuft. £ 

£ 

£ 

G 

188,;^;(T 

3,560,670 

1,036.000 

319,550 

<1 


1,080,310 

41.5.450 

392,250 

2 

80,750 

1,234,837 

184,350 

023.100 

j 

40,252 

.5.56,405 

60,100 

1.286,050 

S 

32.400 

424.840 

44,100 

1.932.7.5() 

1 

S-U 

1(5,939 

225.000 

60,000—70.000 

22,300 

2,001.500 


The price of indigo (100%) in 1807 was ICs. per 
kilo, and in 1913 7s. per kilo. 

By varying the ingredients in the indigo- 
synthesis. many very valuable dyes related "to 
indipo have been obtained. Thus the chlorine 
and bromine substituted indigos arc* inonufaclured 
as riba-hlne. Brilliant-indigo, and llromo-indigo. 
Again wilh sulphur instead of oxygen, Tliio-indigo- 
red. and Thio-indigo-scarlet. Moreover, by using 
the niithi-acenc-grouping in the indigr-syii(licsi.< 
a imiuher of most important coloin-s h.nve l)een 
ohtaint'd. e.g.. Tndanthrene.s. of oxtraoidinar\' 
fastness (o light ; Alizarin-indigo; Algol-colours 
[Hob. K, .Schmidt), in all varieties of colour, 
and of tlie greatest fastness to light. 1’lie dis- 
covery of those valuable dyeshitls j)rovokcd 
zealous emulation on the part of tlu* azo-c<.>lour 
(homists. who responded by placing soiue very 
e.Nrollcnt now products on the market under the 
nanio of Bonzolight colour.s. 

.l/!/iV/((o nr Tijrian P\irpie was perhaps the most 
IiikIi y prized of all colours in the ancient world, 
no know from Pliny tliat this dye was obtained 
uoiii a rather rare ?,iiail living in th<‘ .Mediter- 
'anean. and whioli he describes under (he name of 
purpurea.” Ihuil Fricdlander, of Oarinstadt, 
exiraeting this colour from 
' vtain glands of t« o dih'crciit sp(M'ie.s of snail - 
3/uroar truncnlm which 
; Ppeared to correspond to l^liny’s desiviptioii of 
Iff* I'cmovcd these glands from 

.snails, developed the colour by a 
siiifon' sunlight, extracted it with 

Qiiinnlu ami recryst-idliscd it from 

11 s manner he obtained only 

t'xtrA.n'^*' ^ colouring matter, so th.at its 
atflh. "'^dch Friedl.-inder estimates 

volniir , ''■'^'b'ating the chemical nat\ire of this 
%iour ho found that it ^ 


alro-i-lv % was identical will 

iudigo' synthetical compound (i.d'-ilil 


was identical with (he 
utnii- 


Ibo P<‘i'Imn<'s. — Not less remarkable arc 

’^^‘ction organic synthesis in con- 

product-s Pharmaceutical and perfumery 

of artificial drugs and perfmne.s 
^udustrv ^ ^ branch of the artilicial colour 

^ 111 many cases the raw materials 


acid Wat tSfln'nS’f of iudigo from (J-nit: 

te big patentroMnlS had been 

>-K the PfepwitloD Germany for processet cooDOcI 


j — cue iiniLuous or investigation 
and synthesis are of course identical. But whereas 
the artificial colour industry started in England, 
that of .artificial drugs is entirelv of German 
ongin, and may be said to begin with the discovery 
by Liebig of chloroform in 18.81, and of chloral 
hydrate m 1832. It was in 1869 that the 
^emical works of Schering, on the .susrgestion of 

O. Tue n-oich produced chloral hvdratB a.s a com- 
mercial article. 


In 1887 began the discovery of artificial anti- 
rivals of tbe natural quinine, 
-the first of the.se was antifebrin. the properties of 
which were discovered accidentally in consequence 
of a inistake. A specimen of acetanilide in a 
^ pharmacy was erroneously supposed 

to be naphthalene, and was .served out as such for 
some pharmacological experiments by Kahn 
and Tlepp- On being taken, intemallv, its anti- 
febrde elYect was observed. Fortunatelv there was 
enough loft for analysis, and it w’as found that the 
supposed naphthalene was the long known 
acetanilide, which soon acquired a great vogue 
for this purpose. About the same time antipyrin 
was discovered l)y Knorr. who erroneously thought 
that it was cliemicalh* related to quinine,* and that 
it would, therefore, not improbably possess 
anlilebrile properties. Direct experiment showed 
that it did actually possess these properties in a 
high degree, but .‘subsequent research showed that 
it was in no way chemically related fo quinine. 
These and numerous other artificial antipyretics 
have been a great source of income to' their 
inventors in consoquence of the continued 
prevalence of influenza during the past quarter 
of a century. 

During the period that antipvrin was protected 
by p,atent it wa.s sold at £6 per kilo., whilst on the 
expiration <.>f the patent the price was reduced to 
£1 per kilo., wlui'li still allows a good mamn of 
proilt. 

Tlhxsc discin'ories Imvc Jed to the systematic 
stmly by dirert experiment on aninials and 
hiirmm beings of innumerable chemical com- 
pounds with a view of ascertaining theii- physio- 
Iogi< al properties. The enormous amount of most 
laborious work which lias been carried out in 
connection with synllietic drugs may be gathered 
from the fact tliat up to 1912 about *5000 artificial 
products had been found to posses.s tlierapeutical 
value of one kind or another, but of course com- 
paratively few of the.se have permanently estab- 
lished themselves in medical practk'c. Time does 
not permit me tci dc more than refer briefly to 
some of the simpler and lietler known .synthetic 
dnurs. 


Thus of antipyretics, which have or have had 
some considerable vogue, are: niitipyrin; toly- 
pyrin (dimethyltolylpyrazolonc) ; salipmn (anti- 
pyrin-salieylate) ; antipyrin mandelate (tussol, for 
whooping cough) ; ueopyrin ; pyramidon (three 
times avS strong as antipyrin) (diniethylamino- 
autipyriu) ; antifebrin: plicnacetiu (cheapest anti- 
pyretic excepting antifebrin, about (is. per kilo., 
and less poisoiiou.s than antifebrin) ; lactophoniii, 
lactyl-p-phenetidiue ; aminuplienacetiu or pheno- 
eoli'falso has an antiseptic action). 

The above scries derived from aniline affords a 
good illustration of the dependence of physiological 
properties on choinleal eon.stitution. Aniline itself 
is a powerful autipyret ic but is extremely poisonous 
owing to its ready absorption and action on 
luemoglobin. By introducing the acetyl group 
the toxic properties are much reduced owing to 
its greater stability, although acetanilide is 
slowdy hydrolysed wilh liberation of aniline, so 
that after a time the symptoms of aniline poisoning 
may supervene. T'he observation that acetanilide 
is partially oxidised in tlie system to p-amino- 
phoaol led to derivatives of the latter be^ tried. 
^U8 phenftcctin bM been (oitnd to poK!e«^ 
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powerful antipyretic and greatly reduced toxic 
effects.* 

Hypnotics . — Sulphonal was accidentally dis- 
covered to possess hypnotic properties in connection 
with experiments the transformations of sulphur 
compounds in the animal system. A dog, which 
had been dosed with the newly discovered sul- 
phonaU in Baumann’s laboratory at Freiburg, 
1 . B., was found to fall into a deep sleep. 

More powerful hypnotics were found to result 
from introducing fiirtlicr ethyl groups : — 
(CH3)2C(SO^.C,Hj), (CH, )(C,Hs)C(SO,.CJT5), 

Sulphonal Trion.al 

(C^Hs), 0(802.0, H5), 

Tetronal. 

In connection with the manufacture of sulphonal, 
I may refer to an interesting difficulty which was 
experienced by the Elberfeld Colour Works 
(Bayer und Co.) owing to the appalling smell of 
the mercaptan from wliich it is prepared, and of 
which Emil Fischer and Penzoldt liavc shown 
that the human nose is .still capable of appreciating 
1/400,000,000 mgrm. In spite of this. German 
thoroughness has been successful in so perfecting 
the apparatus in which the manufacture is oarrie^l 
ou that no miisance is occasioned. 

Veronal (dicthylbarbituric acid) (E. Fischer ainJ 
Mering, patented by Merck in 1908) is one of llie 
most widely used hypnotics. AlIlKuigli it was 
formerly supposed to be practically free from 
toxic properties, in recent years cases of veitinal 
poisoning have Ijcen known to occur. 

Antincuralgics . — Salicylic acid, one of the first 
drugs to be' artificially prepared (Kolbe 1800). 
acetyl-salicylic acid (a.spirin), and salol (phenyl- 
salicylate), though extremely simple synthetic 
products, arc almost exclusively made iu Germany, 
with the result that their price has )iuw greatly 
increased. Even synthetic plienol. wliicU is 
necessary for the above preparations, was ex- 
clusively made in Germany and kept down the 
price of coal-tar phenol. The price of plienol 
has now enormously increased from 8.Jd. per lb. 
to Is. 4d. per lb.,* and is likely to go higher. 
iPharm. Journal, 19L5.) 

Anti-gout drugs (Uric acid solvents). — Piperazine 
(discovered by Hofmann in 1890), lysidine, 
urotropine (hexamethylene tetramine). aG»pluine 
(a-phenyl-cinchonic acid). 

Suprareninfi . — This is of special interest. Tlu* 
active principle of the suprarenal glands known 
as adrenalinet had for some, years been fouml to 
be of great value for increasing the bloo<l-j)ressur(*, 
contracting the ))lood-vessels, and arresting 
hsemorrhage. It requires the suprarenal glands of 
40,000 oxen to prepare 1 kilo, of adrenaline, but 
this substance hsis been artificialiy synthesised by 
F. Stolz, and is put on the market as suprarenine 
by the Hochst Colour Works. The synthesis of 
adrenaline may be represented thus - 
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In 1860-70, Germany imported about £2,500,000 
worth of dyes per annum, while in 1912, Oerinanv 
exported about £10,000,000 and produced ahonV 
£12,500.000 of dyes. ‘ 

The composition of the personnel who carry on 
these German colour works is at the bottom of 
their succass. Take the Works of MessK. Meister 
Tjueiiis, und Briining as an example. In 1913 the 
composition was as follows: — Workmen, 7080 • 
managers, 87-1 ; expert chemists, 307 ; techno- 
logists, 74 ; commercial staff, 611. Contrast \rith 
the above the fact that the six English factories 
now producing dyestuffs employ altogether only 
3.5 L'lieiiiists, whilst evidence of their relative 
activities is again furnished by the circumslance 
that between 1886 and 1900 the English firms 
look out only 86 patents, whereas the six principal 
German firms were responsible for 948 during the 
same period. 

Having shown that these German coal-tar 
colour manufacturers are without rivals from the 
commercial point of view, 1 feel it to be my dutv 
to point out also tliat their industry is carriei 
on under conditions of labour which art* highly 
creditable to the management. 

This vast and highly organised industry of 
dyestuffs and fine chemicals, which is cerhunly 
one of the most outstanding manifestations of the. 
modern Gei inan spirit, was formerly very dependent 
on I'higland for its cliief raw material, coal-tar, 
and it is interesting to see how effectually Germany 
has emancipated lieiself from a control whicn 
might .at any 1itne l)ecome. irksome or even 
paralysing. 


Oerman coal-tar 2 )ro(huiion. 


Coke ovens. 


Gaft manufactiiro, 


IS97 

1900 

1904 

1908 


tons. I taiiS, 

52.000 I 

93.000 ; 

277,000 225, OOU 

632,400 I 3U0,0Ui' 


In 1908, 40,000 tons was still imported from 
England, and in 1909, 18,000 tons, but 35,000 \yas 
also exported. 

In lyOO the German production of coal tar was 
only about one-half of that produced in England, 
whilst by 1912 it had equalled if not surpassed the 
English production. Again, in 1880, ('CTmaij) 
used 1400 tons of pure anthracene, of which 
200 tons was of German origin, whilst at tne 
present time the 5000 ton.s now employed m 
Germany is all produced there. . 

The phenomenal increase in the German cua 
tar production has depended on a similarly rapi 
development of the German iron and steel ’ 

which has entailed an enormous demand 


Catechol > ('hloraf»to-cat*i Isol — > 

CH/'iCOCl 


>Tothyl-amino-4Cct.o-catechol ►Adrenaline. 

Al-amalftam 


Natural adrenaline is itevo-rofatory ; the 
.synthetic can be re.soIved by tartrate ; the lae\ o is 
15 limes as potfmt as tiie dextro. 

The German colour manufacturers aix; organised 
into two principal groups or trusts (Interesseri- 
gemeinschaft). ( 1 ) Badische Co., of Ludwig.sliafen ; 
Bayer Co., of Elberfeld; Berlin Aniline Co. (2) 
Cassella Co., of Frankfurt; Meister, iaicius, und 
Briining, of Hochst.^ 

The share-capital of the above two groups in 
1911 wa.s £8,000,000, x>aying a dividend of 25-8%, 
and probably now aljout £12,000,000, dividend, 
28 %. 

* ** Chemigtry of Synthetic Dniga,” P. May, 1911. 

t Discovered by Takaiuioe in 1901. 

J “ German Coal Tar Companlei," Textile Mercury, Jan. 9, 1915. 


nielallurgica! coke iu the production of y 

greatest att(Mition lias l;eon devoted by ' 

to tlic recovery of the by-products -tar- ^ 
ammonia, et-c. ^ 

in England the quantity of coal-tar n , 
was 175,000 tons in 1870, and 640,000 tons 
1880 ; at present over 7.50,000 tons is tnnate ■ 
With regard to the synthetic 
the facts are in many respects es^ntially ® 
to those in connection with the artificial ay 
The production of artificial perfumes, 
case.s the itlentical substances which arc P . _ jji 
by nature, has assumed very large at 

Germany, the annual output being estim 
about £2,500,000. It is again PF^wuiariy ^ 
worthy that one of the first steps in the re 
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of this remarkable achievement ol artiflcially | 
building np natural perfumes was also made i 
bv William Henry Perkin, who in 18B8 succeeded ■ 
iii synthesising coumarin, the highly valued 
odoriferous principle of the woodruff {Asperula 

°'^Se*elIect of artificial synthesis on the price of 
natiir.al perfumes may be gathered from the 
following examples 

1 Price of 1 kilo. 


('iiumanii • 
Vaiiitlin . . • 

HPlidiroiiin 


Natural 

Syntliitir. 

£2.'. 

£1 

:> 0 

£50 

£1 

10 0 

£100 


10 0 

have 

brought 

forward 


speak for themselves and prorlahn in tlie most 
convincing' inaunei' the stupendous progress which 
has been made by Germany in the chemical 
industries during the past 10 years. 11. is r*qnally 
certain that Kugland, once pre-eminent for 
chemical manufactures, has not pi*<.)gix-ssed at tike 
same rate and is at the present moment sulTering 
much inconvenience through being so largely 
dependent on German chemical products of om* 
kind and another. The country is now reaping 
the harvest of humiliation which it lias sown for 
itself in spite of the warnings repeated ad nauseam ' 
Ijy the chemical profession during a whole genera- 
tion. The systematic neglect of chemical science 
and the failure by matiufacturers to utilise the 
services of highly qualified chemists, could only 
lead to the result that all the industries which are 
dependent on a profound knowledge of chemistry 
should tend to disappear from our midst and pass 
into the hands of those who ai'e prepai-ed, not only 
to apply new chemical discoveries to industry, 
but even to prosecute the most varied chemical 
investigations in the hope of sooner or later making 
discoveries which shall be of advantage to their 
commercial undertakings. The mischief caused 
through the neglect of chemistry by practical men 
in this country has been so subtle that to a large 
extent it has remained concealed from the average 
inan of intelligence and from tlie governmental 
classes. During the past 40 years i>m* coimlry 
ha.s been accumulating wealth in an altogetlicr 
Unprecedented fashion, so that the loss or restricUon 
of some industries appeared a matter of nniinjKJrt- 
Jincc to political observers taking only a hruiwl 
^ncl superficial survey of the national resources. 
Jne whole of our arrangements have evolved 
fh ^ past half century on the assumption 
t * country would never again be engaged 
^ whilst still more recently the 

w democracy has vainly boasted that it could • 
P vent such a war by means of a general strike. 

dissolution of many ; 

tn nfi ^pd has given the coitp de grace 

\VD fi ^ imaginings, witli llio result that ; 

textile industry in serious peril ^ 
bpAn ^ I smaller dyestuff industry has , 

of allowed to slide into the hands ' 

Thp a and more painstaking enemies. 

carelessness and want of foresight hail ' 
for\nT-.^'^< become dependent on Germany ; 
exTilnc!,!!^^ most important materials used as 
themn«f^^’ ^^*^i^rotoluene, and for many of ! 
Navv drugs required alike by our Armv, 

and civil 


supply of fine 

^lisrezard ’ r»r direct outcome of the 

®core| Qf u .^C'^tant warnii^s emitted by | 
the flav + ^ ■ chemists, has led the Government i 
y to intervene and attempt to remedy 1 


the intolerable state of affairs which has arisen 
in connection with the supply of coal-tar colours. 

\Vc devoutly hope that success will attend the 
tmdeavour to establish the coal-tar colour industry in 
these Islands on the largest possible scale. ^Vhat- 
<;ver the ultimate scheme adopted may be, I would 
veiitui*e to }wint out that it must be based on a clear 
understanding of the following considerations : — 
1. That the provision of the required chemicals 
during the continuance of the war is one thing, 
and that their production on a commendal basis 
aftor the cessation of hostilities is quite another 
matter, 2. it appears to me that in older to 
provide the needful supply during the war, the 
vuily ri^asonable course is to as.sist in every possible 
way thosi? firms which are already making similar 
or closely allied products so as to enable them to 
produce tlieir present goods on a larger scale, and as 
far as practicable to undertake the manufacture of 
« >tliers which are urgently required. The immediate 
problem will be also greatly facilitated by utUising 
supplies obtainabh? from neutral powers, and more 
especially fixmi Switzerland, which is the only 
<-ountry, other tliaji Germany, in which the manu- 
fjictub- of (lycstutts and similar chemical products 
has hoeu vigur*)u.sly prosecuted. As a matter of 
rad. ^fr. Kuiidmau admitted in the House a short 
lime ago that the (Toveriunent had granted licences 
to tr<wl(! with the enemy in the matter of dyestuffs ! 
■>. As regards the prospects of tike home industry 
after the war, it will require “ nursing.” 1 use the 
term advisedly in order to obviate the employment 
of another and much mure familiar one wliich is 
so ilear to some politicians and so bated by others ; 
it will require nursing for a nmch longer period of 
timi^lhari Inis hitherto been mentioned. In this 
connection I would point out that the sum of 
£10,000 a year for 10 yeai*s, which it has been 
proposed to guarantee' for research purposes, 
IS absurdly inadequate. 4. If the industry is to 
prosper it will not only have to manufacture 
materials already known, but also continually to 
be introducing new products of its own discovery, 
as well as constantly to be seeking to produce more 
economically a great number of auxiliary chemi- 
cals required in the manufacturing processes. It 
is also essential that the undertaking should branch 
out into the manufacture of other materials as 
occasion may arise for advantageously utilising 
by-products. 5. The competition which the in- 
dustry will have to suffer from Germany is likely to 
be much more. si'Hous than is generally supposed, 
because it must be, ivinembered that England 
only takes, as we have seen, about one-fiftli of the 
total German exports of dyestuff's, so that it would 
be comparatively easy for German firms specially to 
reduce thi* ])rice of the goods sent to England. 
They have ali*o.iAly done this in -Vmerica when 
attcinpts have been made to start an aniline, 
industry there. It is particularly significant, 
and augui's ill for the prospects of this scheme 
to ivhabilitate the coal-tar colour industry, that the 
latter has failed to flourish anywhere excepting on 
German soil, and that countries with fiscal systems 
entirely differeuit £ 1*0111 our own have been no more 
successful ill tiiis respect than have we our- 
selves, t>. It will certainly be necessary that 
expert chemical knowledge should in the future 
be much more highly remunerated than it has been 
in the past, otiicrwise the supply of able and 
properly qualified men will not be forthcoming. 
The flow of men of high grade intelligence into a 
profession is determined by the prizes which the 
profession has to offer, in the form of money and 
social position. Consider the great stream of 
able men who are attracted to the English Bar, 
in wliich profession the prizes, although limited 
in number, are of the most substantial kind, with 
the result that the successful leaders are selected 
by the fiercest competition in a very wide field. 
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Tf there is to be a large influx of high intelligence 
into the chemical profession, it will be necessary 
that there should be some very different prizes from 
the paltry bait which is offered at the present time, 
for the study of chemistry in this country now 
only draws those men who either have or think 
they have an overpowering zeal and passion for 
the science, to which they devote themselves against 
the advice of their friends, and in spite of the 
warnings of the professors of chemistry by whom 
they are initiated. Notwithstanding the absence 
of material indncemonfs. I venture to say without 
fear of contradiction that ther-e is more original 
investigation being prosecuted in this country 
by chemists than by any other body of British 
men of science, and this I attribute to the fact that 
such a large proportion of our number have either 
been at German Universities or are the pupils of 
those who have been at these ceii1ix*s of research. 
Nor are any of us. I am snix*. even during this 
unfortunate crisis, unmindful of the hospitality and 
the inspiration which wo have received in the schools 
of the enemy. 7. If the propo.sed undertaking is 
to succeed, real cheniist.smust he on the directorate, 
and in a sufficienl proportion to give effec't to their 
views. Many men of science are excellent business 
men. What does experience teach in the ca.se of 
flourishingchoinioal industries which we fortunately 
still have amongst us ? What does not the firm of 
Messrs. Brunner, Mond and Co., for example, owe to 
the late T)r.Ludu1gMond. F.B.S.? 8. In attempting 
to establish a commercially successful coal tar colour 
company on a large scale in this country, T venture 
to think that the Government have undertaken 
a task which they will find to be surrounded with 
difficulties of quite a different order from those 
which they have had to encounter in some of (heir 
most striking previn\is legislative acts, such as the 
provision of salaries for members of Parliament, 
the granting of Old Age Pensions, and the e.stab- 
lishment of a eompxilsory systiuii of Insurance'. 
These are matters in winch if the Government 
dictate we are obliged to obey, but the commercial 
success of an industry which is based upon pro- 
gressive scientific investigation depends upon 
factors so subtle and elusive that they cannot be 
coerced even by a majority of the House of 
Commons. 9. If the chemical industries are to be 
rehabilitated in this country, there must be a 
complete change in the attitude of mind towards 
science in general, and towards chemical science in 
particular, amongst the influential classes of the 
population, and it will certainly not be effected by 
following the precept “ business as usual,” but by 
pursuing a policy whicli is the exact opposite of 
what is implied by that vulgar and umlignified 
phrase. 


London Section. 


Reeling hrld at Burlington House on Mmndrig, 
Fehniary 1915. 


MR. W. F. REID IN THE OII.AIR. 


Mf. J. J. K.\RTTf;K moved the following resolu- 
tion : — 

“ lliat in the opinion of this Meeting repre- 
senting the London Section of the Society of 
Chemical Industry, the Council of the .Society 
should petition the GovCttibieht to take such 
steps as will tehd to the peiinaneht production and 
refining within the Lmplte of sugar sufficient for 
M>e Empire’s consumption;” 


ue said that he was hrmly convinced that wil i, . 
trade to be captured equal to £18,000,000 sterlin 
there was ample room for both beet and 
and for all their Colonies. 


Unfortunately in the past no united efforts of an 
Imperial nature had been made to formulat. 
a comprehensive scheme that would serve th 
interests of the whole Empire. That was note 
necessary if supplies of sugar at a normal pricp 
to the consumer were to be secured. The present 
cost was equivalent to an enormous tax on the 
consumer and the m.amifncturer. Sugar was the 
only food in whicli the British working-classes 
were being penalised more than their enemies 
They had become dependent upon Germany and 
Austria for a million and a quarter tons of 'sugar 
every year. That was the bulk of their supplL 
The Board of Trade returns showed that 81)®' 
of their sugar was beet-grown sugar from the 
Continent, and only 20% represented cane a 
very small proportion of which 20% was from the 
colonies. 


In competing with the enemy’s trade or industry 
in many cases they were handicapped hv patents’ 
hut in the sugar industry they lacked’ nothing’ 
Their engineers, both English and Scotch, made 
tlie most suhstantial sugar machinery in the 
world. Their agriculturists had made successful 
experiments in cultivating sugar-beets. Their 
cane-flelds only retired perm.anent conditions to 
expand rapidly. Everv' civilised nation with a 
suitable climate, except Turkey and Persia, had 
succeeded in providing for the bulk of their sugar 
supplies within their own borders, and wliv should 
not the British Empire do likewdsc ? Tho'y had to 
look forward at once for supplies. Even it they 
were in peaceful eonimunication with the Continent 
in a few moiitiiK, it would be a long time before 
the l«ad industry could get in full working order. 
The factorie.s in Belgium. France, and Russian 
I’oland \vere practically deinoli.shed. There wore 
a few isolated eases where they were working, 
but it would be a long time before nniiiif,! dnys 
came again. 


lie thoroughly- and firmly believed in the 
de.sirahility and feasibility of producing their own 
hoot sugar in England at a profit. No excise duty 
had yet been levied on sugar, although the .tnglo- 
Netherlands Company h.ad been in operation three 


years. 


Captain CouRTHOi'E, M.P.. in seconding the 
R(*solution. said that he cordially agreed there was 
plenty of room in the British Empire for both 
beet and cane. The United Kingdom consumption 
of beet sugar alone represented a value of roughly 
some £20,000,000, or upwards, per annum, and it 
was the product of over a million acres of land 
each year. The Cantley factory was huiit about 
tliree years ago by an English company entitled 
the Anglo-Netherlands Sugar Corporation, aud 
w'as financed very largely from the Continent. 
They had had throe years of uphill work, in con- 
tending with unforeseen difficulties, but he hoped 
they were on tlie way to the establishment of the 
industry and ultimate prosperity. 

They hml had also to overcome the reluctance 
of the farmer to start a new crop. It was par- 
ticularly important from the farmer’s 
view that the beet industry should be est.iblishcd. 
If the Ijeet indtistry Were established here, r 
would unquestionably have the effect of largely 
itici-easing their production of white straw crops, 
an<l the arable acreage. The arable fanner ban t 
work nut his profit and loss account, not on 
single ctop of a .single year, but over 
of his rotation, or whatever the period was. J |J jj 
Was hardly a case where wheat, by , 

Was cVer brought to harvest at all, did not so® , ^ 
profit ; but there Were thousands of cases in » 
the profit on the wheat, oats, or barley W" , 
small that It was iwamp^ or more than 
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the loss on the necessary cleaning crop, which 
Y had to face. Beet was the best cleaning 

'■ : ^ had ever come across. He did not say that 
iLt f'ould be grown at a very large profit, but 
mtainlv at a profit, even taken by itself. That 
it once rendered profitable wheat production 
nos.dble over a very large acreage, where profit 
was so prohlematical now, that it was not worth 
the farmers’ while to speculate by putting grassland 
back under the plough. Beet cultivation involved 
a far greater use of artificial manures than was 
cominon practice with any other form of cleaning 
crop. ^ considerable proportion of those 
■irtmcial manures remained .at the end of the 
Lcpt crop as unexhausted inanurial value in Ihc 
soil when the white straw crop followed. That 
had bef:n seen with the barley crops in the Eastern 
Counties which had followed the beet crons grown 
for the Cantley factory. Another siiostanlin-l 
advantage was that one cultivated at a greulcr 
depth for beet than for any other ordinary cleaning 
crop. The suhsoiling should bo done to a depth 
of U inoiies ; below that there was a»cloi*p aeration 
of the soil from the extraordinary l<uig ami per- 
sistent form of tap-root which the sugar beet 
threw out. 


Mr. C. Sandrach Parkeb, six^akiiig in support 
of the resolution, said that hi every one of the 
tropical possessions of the British Empire, there 
was suitable land for the pi-oduction of cane 
sugar. The industries of this country reciuired 
a cheap supply of raw sugar and a supply which 
should not ha artificially cheap ai^d liable be 
artiftoially dear, but a supply which should be 
naturally cheap and drawn froin a large enough 
area and _ from a sufficient number of sources 
to make it likely that the competition between 
thofiR soni?<?es would prevent any violent fluctua- 
tions in price. America, many years ago. had seen 
the advantage of developing lier own sources of 
supply in sugar, and the marvellous develop- 
ment that had taken place in Cuba since the 
.Spamsli-American war showed the effect that it had. 
This year Cuba was expecting to make? over 21 
million Ions of sugar, whereas their crop was 
reduci'd to 250,000 tons at the time of the Wpauisli- 
-American war. The British Empire (?onld do 
exactly the same. He had siiggestod that it was 
impossible to develop the sugar iiulu.jtry either 
ill Great Britain or in the British Colonies for the 
supply of the British market, unless tliore was 
some security in the British in.aiket tliat they 
would not be met with and drownc<l out by tin* 
liumpcii surplus of foreign market.s. All their 
wmpetitors had their own markets socuretl to 
themselves, walled in by high tariffs. They 
ciiiirged their own customers their own price, 
and they produced on a very lai^c scale, which 
‘^heapened the cost of production, dumping their 
surplus oyer here as being the only country in the 
exception of Turkey .“ind lVr.sia, 
at would admit sugar free. Tlie Colonial pro- ; 

had been practically shut out 
tue United Kingdom for 35 years past, lie 
shotild establish a prefer- 
viufo. between their imports of hweign 

’’b hiiports of British grown sugar, llis 
^bey should impose a duty al)out the 
i ^ imposed in the South African war, 
Col, ^ hh pnr lb., and that the British 

enr. n bi at a considerable i>ivfet- 

being a slight margin of duty 
mictin,, with the beet siigar pro- : 

aeainvf *^.1 f^nintry ; ho beUevt*il the odds 
counUv 1 beet augar industry in this 

SKi ^ ‘'^^tend at the present time, : 
indu^fjv assistance to t'sfablisli that 

M basis, 

ncil) said that every year two million ; 


tons of sugar wa.s u.secl in this country, so that the 
relative amount of sugar t hat the beet growers Would 
produce here was exceedingly small. They hAd 
no chance of growing anything like two or three 
million acres oC sugar beet. Thev could grow a 
sufficient quiintity to profluce sugar that would 
steady l.lie raarliet, and would probably to some 
extent lower the price. .-Vt present the rate of 
increase in the consumption of sugar tiu’oughont 
the W'orld averaged alxuit three-ciuarteps of a 
millifni tons a year, and the total consumption of 
sugar practically doubles in from 20 to 30 years. 
That meant that they were in measureable distance 
of requiring sugar from half a million acres of land 
added every year to the previous vear’s production, 
hooked at from that point of view, he thought 
there wa.s ample evidence that thev ought to begin 
producing sugar of their own. In recent years 
France, which at one time exported large quantities 
of sugar to this country, had practically ceased 
to be an exporter. Germany used to export 
three-(iuart(‘rs, or rather more, of her total pro- 
<luction. Of recent years .she had more than 
doubled her home consumption, and had reduced 
her exporting surplus to one-third. Russia had 
never exported any large amount of sugar to this 
country: lie believed that in five vears she had 
only exported about 110,000 tons, and that 
only when prices were abnormally high. ^ that 
he tliought the bogey of surplus dumping from 
the (.’oidinent wa.s ili.sappearing. At the same 
tinn.* he. most fully agreed that this country should 
have some means of .soonring to itself a stable 
market. He thought they -might have a prefer- 
ential duty such as .Mr. Parker suggested until 
they were firmly on tlieir feet. He believed the 
manufacturers could produce sugar in this country 
as cheaply as anyone could do on the Continent. 

.Mr. BfCKMASTER {liOmlon & South Western 
Railway) said that lu's Railway Company had 
started a campaign thremgh their own territory 
witli a view to inducing farmers to take an active 
inteiv.st in the beet cuiestion. 

On the motion of br. Ormaxdy the discussion 
was a<ljourned. 

.\t the meeting on .March 1st the discussion w'as 
re.Mimed, with P?*of. Hodgkinson in the chair. 

Dr. W. R. Ormandy said that in 1S90 the price 
of sugar in Germany was about od. per lb. on the 
average for small quantities. That meant, he 
iK'lieved, that whilst beetroot cultivation was 
being developed in (Temiaiiy. and beetroot was 
giving 7 to 8% of crystalUsablc sugar instead of 
17 or I8<’y that was now obtainable, the German 
people wore being penalised to pay for the develop- 
luciit of that industry. On the other liand, agreat 
number of the imlu.stries wliicli we in tliis country 
iiad been aide to bring to a very high degree 
of perfeetkm, sucli as jam and sweet making, 
confeclionery and cakes, could not be developed 
by the Germans, because owing to the fact that 
we got sugar [ 1*0211 Germany at a price which was a 
quarter of that which the German population 
was paying for it, we had become the largest 
sugar consuming nation in the world. The average 
»<msumptiou of sugar per head in this country 
was about I lU gnus, per day. about a quarter 
of the total aiiKuint of carbohydrates necessary 
for the average luiman consumption. If the 
wlioli* of the (Jermau nation woi'e willing to pay 
Tut. a lb. for sugar in order that tliey in England 
could get it for lid., there was something to be 
sakl for accepting this sac-ritiee of the German 
IKipulalion for our beiu fil. Again, with 40 million 
prtiple we could not possibly make what 80 
million people had bet'u making. That being so. 
a certain aniuimt of s<d{*ction had to be exercised ; 
and the uuestion that had io be considered w&s 
whether tnc cultivation of beetroot was the most 
profitable; or one of the moet profttablej directionn 
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in which to work. Captain Conrthope had 
omitted to put a very considerable number of 
further advantages that would aecme from the 
growing of beetroot, such as, for instance, the 
possibility of recovering considerable quantities 
of potassium from the schiempe, and thatindustrial 
alcohol could be made from the residuals at a very 
low price. . , . ^ 

Dr. E. J. Russull said that all the experiments 
made at Rothamsted and elsewhere in connection 
with the growth of sugar beets, liad shown con- 
clusively that they could be grown profitably in 
this country at the price ollcred by the factories, 
viz., 2.68. per ton. But there was a difficulty 
owing to the scarcity of casual fann labour. Tlie 
main advantage of growing sugar beet was th.at 
it introduced greater diversification into farming. 
The advantage which could be shown to have 
accrued to German and Eicncli agriculture in the 
growth of sugar beet lay largely in this but. 
It would be a relatively simple luatler to put in 
.sugar beets, and there would be distinct advantages 
to British agriculture through the general intiu- 
duction of another crop of th.at sort. But the 
difficulty was that a sugar beet tai-tory required 
a large supply of roots and was not able to work on 
a small scale. Ow ing to difficulties of transit, tliat 
meant that the farms near the facdory hail to 
concentrate themselves on sugar beet, and proiluce 
it in very considerable amounts. The farmer 
could grow sugar beet so. long as it was only 
going to be subsidiary, but no large scale experi- 
ment bad yet demonstrated th.at it would be 
worth his while to scrap hts present main prmluct 
and take sugar beet as his main industry instead. 
Mr. C. S. Orwiu, of Oxford, liad showed recently 
that in the districts under investigation in Norfolk 
the cost of growing sugar beet was .somewhere 
about 21s. a ton. The price paid by tlio manu- 
facturer was 25s. , which left a profit of 4s. Taking 
the crop at 10 tons an acre, that was a profit of 
£2 per acre, which was not big, and not sufficient 
to induce a man to give up a business he under- 
stood and take on a business he did not. As to 
the possibility of growing sugar beet on waste 
land, such land was extraordinarily difficult to 
deal with ■, as a rule if land lay w aste, it was because 
it had never been worth the while of anybody to 
enclose. Examination of the soils of commons 
showed that the land left to the public was land 
on which nothing could profitably lie grown 
in the old days. In the time of the Napoleonic 
wars wheat was selling at well over 100s. a quaiter, 
and it probably did not cost more than 40s. to 
grow, so that the temptation to enclose land was 
enormous. The agricultural value of waste band 
might be gauged from the fact that it did not 
get enclosed, even in those days when wheat was 
at that high price. A man who owned waste land 
might let it for shooting, and also arrange to let 
it for a low type of agriculture; but if lie con- 
verted it into agricultural land, he would want 
a total rent which was at least equal to the two 
rents he had previously got, and sufficient in 
addition to repay the amount lie liad spent on it 
Dr. L. T. Thorne said that he was greatly in 
sympathy with the resolution in the main, but this 
discussion bad resolved it.self into a cloak to 
support an attempt to create artificially in Great 
Britain a large production of beet sugar. Beet- 
root could only be cultivated on really good soil, 
or else the development of the soil would cost far 
more than the value of the beet cultivated on it. 
Again, if a factory were to deal satisfactorily with 
the production of beet sugar, it must deal with it 
on a large scale, and it must deal with beetroot 
grown within a reasonable distance of the factory. 
In Germany, Holland, Russia, and France, where 
the beetroot sugar industry had developed in a 
fairly satisfactory way, there were very large tracts 


of land suitable for this cultivation. In England 
there were not those large tracts of land. Thei^ 
might he considerable tracts in Lincolnshire, and 
parts of Suffolk ; but even there they were not so 
large or available as to be converted witli advan. 
tage to beet sugar cultivation. In the Continental 
countries where beet sugar growing was carrieil 
on to any extent, the rotation was in all cases three 
and in most cases four years ; so that three to four 
times as much land must be under cultivation as 
would in one year produce the amount of beet 
necessary for the economic working of the factory. 
Then the climatic conditions were less consistent 
in tins country Ilian they were on the Continent. 
For beet sugar cultivation they undoubtedly 
wanted botli a satisfactory amount of sunlight in 
I he coui’se of 1 be growth, and a satisfactory amount 
of moisture. The beet sugar industry on tie 
Oontiiicnt was not the great money-making thing 
it was supposed to lie. It bad been developed 
laigely .at the cost of the inhabitants of those 
countrie.s liy the duty imposed. The cost of 
refilled sugar iii Paris 15 or IH years ago, within 
hair a mile of tlie factory where it was made, was 
fid. per lb., and that same sugar was to iie obtained 
at the same time on the London market at IJd, 
There was llicrcfore an artificial liolstering up of 
(lie industry for a very long time. In the large 
beet sugar districts of Pnissia, they had a very 
intense and scientific cultivation of the soil for the 
dili'ereiil crops. Tlie rotation of beet cultivation 
iicces.sary was one whore during part of the year 
tlie true agricultural work was predominant, tint at 
other parts of the year the factory part was pre- 
dominant. In Germany they had workmen 
aecustouied to an interch.ange from farm labour to 
factory labour, an interchange which in England 
was quite unusual and would be very difficult to 
create. In addition, the dairy side of the beet 
sugar* works was a very important item indeed ; 
and it was that careful and thorough combination 
of industry which had made it successful inGer- 
m.any to a considerable extent, but even then omy 
at the cost of fho inhabitants of the country. He 
therefore felt that conditions in England were not 
such as would allow of the commercially successnii 
cultivation and production of beet sugar. He 
doubted whether, if they could balance up then' 
losses and gains, even France and Germany 
had made much out of the beet sugar industry. 
On the other hand the growth of the sugar cane 
might be extended in many parts of the Empire te 
such a degree as to go far towards supplying the 
needs of the Empire. 

Professor If. E. Armstrong moved tbat tne 
resolution be ciischarged . He thought the Scicie y 
was not competent to go forward with suen 
re.solutioii. It was not a resolution whidi ue 
with tlie chemistry of the subject but with a ' • 
economic anil political question and one d , 
pediency. 11 tliey w'ero to act in inattei's 
kind, they mu.st act with extreme circumspec ■ 

It liad not been shown that it was possible 
to grow beet and manufacture beet sugar, on ) 
scale, in this country and to overcome the * , 

difficulties, or tliat the by-products could be 
use of. It was only by making use nt i 
products that the industry was earned on 
factorily on the Continent. There was a® 
partson possilile between Germany and ‘he _ 
Kingdom. Germany was quite right iii g 
tieelt for the purpose of getting sugar^ 
must conliriue to do so as long aa slie 
countries at her disposal in which she co 
sugar cane with advantage. France, 
in a dilTerent position. Both countries w ^ 

conditions wliich made it possible for the ^ 
beet from year to year with advantage. 
Continental climates, whereas we certAi" 

climate. In this country, it was neve 
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what the percentage of sugar would be the beet 
was always coming to the stage of ripeness and 
then beginning to grow again, so that if they could 
not pick it at one particular moment, the yield 
might go do^^l to a very considerable extent. 

Hanng seen something of the sugar industry in 
the Southern States of America, in. Queensland, in 
Ja\a, and in India, he had definitely come to the 
t'OiicUision that, as far as the British possessions 
wi^re concerned, sugar ought to be made under 
tropical conditions ; and that under the conditions 
of labour which obtained in this country, it would 
be altogether uneconomical on their part to under- 
take the growth of beet for the purpose, bearing 
in mind that the margin of profit was very small 
and that they could not afford the ground for the 
urpose. There was not the least doubt that 
irmers could grow crops, wdth very great advan- 
jgo, which would be much more valuable to them 
ban beet, if they were not so conservative. Ho 
hougbt it would have been of advantage if a r<‘sO' 
itioii of this kind had been carried after tlic 
latter had been gone into with absolute thorough- 
css. so as to place the matter before th<; (iovorn- 
lent ; but unless some very serious pi*essurf were 
miight to bear, such as <an absolute failure of the 
ugar supply would afford, similar to that prevailing 
1 the case of dyes at the pre..sent moment, it was 
livious that it was useless to go to the (Tovorn- 
aent. In India particularly (he sugar industry 
i’as in a very primitive state of developinerd at 
he present time, and there was not the least doubt, 
hat the output might be far greater. Java was 
Making 1 h million tons u year sit least, but .Java 
lad a population of over 30 millions, and labour 
ras worth 5d. a dav at the outside. T’hnsc wer<^ 
oiiditions under wlilcli it wa# possible to mak<‘ 
ugar. Tlie crop in Java was a good one on the 
i^hole ; the factories were well \voi“ke<l and had 
:ood machinery 5 growers were now aiming at 
'btaining bet tor results by using improved varieties 
»f caiiu and .so on. But nothing of that kind had 
icon done yet in India. At the present time, the 
uu'ar in India was produced laigcdy by nativ** 
nethods ; so that they did not ki\ow what Jinlia 
•ould do, and there wius no do\il>t a great work 
before the Government of India to improve the 
:ugar industry. 

ill*? various rea.‘ions he had givt-n. it seemed 
0 him it was impossible to go forward at- the 
irescnt time with a resolution of the kind before 
hem, and he therefore moved the I’revious 
Question”— in other words, that the motion l>o 
iischarged. 


Mr. T. C. Cr.oun poiided out that the resohdion 
vas a question of the production of eugar within 
he J!.mpire, and the discussion had resolved itself 
uo a question as to whether they could grow 
sugar beet in England. They tnight to know more 
nut the possibilities in the oth(‘r parts of the 
-jnpire which were making sugar; for instance, 
could produce very imn*h Larger 
luantities than she was doing. 

'va^' asked whether there wa« any 

nvi>r,^r. >Y as Continental countries were 

anything from Id. per Jb. 
iTiv i their sugar we should take 

^anniio^.^ ^ ^ qiio. We had many 

lown uf ^ and the price was thus kept 

\l T> amongst themselves. 

'vas^tK thought the Engli.sh climate 

Krowr.,.i k world, (’ontineiilal beet 

iu ‘Silesia disadvantages. When he was 
’ Where an enormous amount of sugar 


beet U'uo ^‘“'niiuus niiiA^iilli/ lu sug 

Was had come weeks before i( 

bj Pot tk u ' Sreat etlorfs Iiad fo bo mad. 

grew on ft originally a root wliicl 


Mr. C. Sandbach Parker said that the European 
beet sugar industry had been built up in countries 
without any particular natural advantages, en- 
tirely by the efforts of the Continental Grovem- 
nients, and he could not believe that those countries 
had suffered by creating this industry. On the 
contrary, he was satisfied that they had benefited 
immensely, and that the British Empire could 
benefit in the same way by adopting a somewhat 
similar course within its borders. 


As regard.s the beet sugar industry in this 
country, he agreed that it was a very serious thing 
to ask farmers to substitute beet for their main 
crops. But there was also the question of the 
capital required for the Jicccssary sugar factorie.s. 
This involved by far the greatest expenditure ot 
all. It w'oiild be difficult to induce the capitalist 
to invest money for that purpose when there was 
the possibility that the farmers would not supply 
the nci'essary raw' material . T f this country required 
a cheap supply of sugar, in his opinion they must 
develop the sugar producing industry within the 
Empire, and add the Empire to the number of 
countries competing to supply it. They here had 
to consider whether this was not a favourable 
opportunity to do something to encourage the 
extension of an industry which already existed to 
a fairly large extent in variou.s parts of the Empire. 
He belicivcd that within the British Empire they 
could produce sugar as cheaply and as well as it 
could be produced in any other part of the world. 
What was wanted was some inducement to put 
capital into the factories necessary for its pro- 
duction, and .sugar producers were not disposed 
auv more than the aniline dye people to find the 
• apital. unless they knew they were nob going to 
Im? exposed to the same kind of competition after 
(he war was over as Diey lia<! been exposed to 
before. 


Dr. BKRN'.Kitn said he did not think the 

rrowth of sugar beet woulii moan the imposing of 
mol her main enterprise on English farmers. 
It wamld incaii no fuudamenlnl change in. the work 
)f tlie farm, except with regimi to labour at a 
• 4 ‘rtain .season of the year. Willi regard to waste 
and, ho said thoro was no suggestion that the area 
*f .liable land .should la; increased in order to grow 
land. Tlu' English farmer now grew roots once 
in every four wars on his arable land, so that one 
quarter of his .arable land every year w^as under 
i-ool cultivation. The question was whether it 
would nol be to his ad^•autage in suitable localities 
lo gix^w’ beet, not as an ailditional crop, hut in 
lilace of root crops whicli lie already grew, such 
as turnips and mangolds. As Dr. Thorne had 
said, beet growing on tlic Coiitiuent was associatea 
witli verv'high dairy farming. To make up for 
the mangolds or swedo.s which otherwise ^^-ould 
liave been giMwn, the farmer would get the beet 
riHit pulp hack from the factory, and \touIi1 use a 
certain quantity of the molasses from the factor j. 
Those two things together enabled him to keep up 
Ids farm stock. There was plenty of land in the 
eonntrv wliero excellent beetroot eonld be giown. 
TIic ixiint was. whether it would pay the farmer 
at tlie prie<> wlneli a factory could aftord to give 
him. lie could not see why the farmer should not 
grow beet ics a. rotation crop, if there was any 
facility tor getting it to a factorx within a reason- 
able di.sKancc. 

Mr, Eastick said live discussion had developed 
into one regarding growing beet in England. In 
Ins resolution it was the Empire that was oor- 
sideri'd. Hut lie failed to sec that there was any 
koeietv in tlie eoimtry which could deal so im- 
parliailv with tlie subject, because tliey were 
maile up of all I'raiiches of industry. 

Oil I’rofessur Armsti-ong’s motion, vu., The 
Previous Question,” being put to the meeting, it 
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was carried by 25 votes to 7. The original reso- j 
lution was therefore not pnt. ; 

Mr. Eastick adds in a subsequent comnumica- 
tion that the main object of moving his resolution . 
has been secured. The cane and beet sugar 
sections have joined hands in public, and as these 
representatives are the leadei-s they have pracli- , 
caily solved the most difficult preblem to be • 
faced--that is, to secure «‘ombincd action and a 
uniform platform. 


Manchester Section. 


Mcetijig held at the Grand Hotel, on Fridai/, 
March 5th, 1915. 


MK. JULIUS nuBNUR IN THE CHAIU. 


CHEMICAL EXAMINATION OP GHEE. 

BY KAPIRRAJf H. VAKIL. 

Indian ghee is a form of clarified butter obtained 
from cow’s milk or from buffalo’s mUk. Ghee 
from the latter source is generally and extensively 
used in India, but it lia.s only I)oen examined 
twice. J-^ewkcMitsch, in his chapter on butter 
fat, has given two observations on buffalo fat by 
Pizzi and Petkow. Similar work has l)een done 
by F. Strohmer and W. Flei-schmann, but the.se 
observations refer mainly to Egyptian and Bul- 
garian buffalos. In 1010 Bolton and Revis con- 
tributed a paper to the Analyst (V’ol. 35, pp. 343 — 
345 j see this J., 1910, 3076) ; three .saniplcs were 
examined, but it is not stated wliethcr they were 
made from cow’s or buffalo’s milk. A. Kesava 
Menon (this J., 1910, 1428) gives the results of 
analyses of cow and buffalo ghee, but it seems 
that only one sample of each was examined. 

A summary of the results of these autiiors is 


appended 


Butyro- 

refracto* 

SajHinif. 

JU-iuhi-rt- 

Adfl 

Author. 

Sujlliiio. 

mf-tcr 
40® C. 

value. 

Meissl 

value. 

value. 

Bolton and / 

1 

2 

41-4 


3O-.08 


i 

41-4 

2'28'7 

30-42 

— 

3 


220-1 

3 1 -.Vi 


Muiion ... 1 

Cow 1 

1 40-0 

21S-2.> 

•25-70 

1-40 

Buffalo 

1 44-j 

2Ut>-S 

18-21 

2-(K» 


The author has exannned a ijuml>er of samples 
obtained from different ghee-producing districts. 
Hie following table represents Ihe aiialylical 
results of ten typical samples r — 



Butyro* 
refracto- 
metf-r 
at t(y C. 

SajHinifi- 
. cation 
valu«-. 

Kia<-liert- 

Ali-iisl 

value 

Auiil 

vahic 

(1) Biiiniiav A 

41-0 


2:l-0eS 

1-67 

(2) ., R 

44-2 

220-8 

23-43 

2-24 

(3) f: 

— 

220- 1 

21-87 

1-98 

<4) „ I). .. 

-14-3 

23J-0 

2:1-10 

1-67 

(5) Porbiindi-r 4 

4.3-0 

230-U 

2:1-70 

1-68 

(6) .. B. .. 

(7) Surat A 

44-8 

2J.8-0 

20-40 

2-37 

43-3 

227-2 

23-30 

1-7J 

(8) .. B 

(0) BuJsar A 

44-0 

231-0 

2l-.3:{ 

3-40 

4.'.-0 

224-0 

22- n 

:i-63 

fJO) n 


220-0 

2I-7K 

2-«!1 

Avftraii>‘ 

4L:;.3 

22fi-0 

2;l-0.3 

2-J4 


Sample (4) was specially ])rei-arc<l foe analysis. The acid values 
arc not oleic aeiil values. 
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Prom the.se figures it will be seen that th 
principal difference is in the ReichcrtAleki 
values, the liighest recorded being that of 
and Revis, viz., 30-80, and the low^est, 18-24, U 
iMenon. This abnormally low figure was' ex 
plained in the di.scussion of Menon’s paper bv 
Bolton, wlio suggo.stod that the sample wa.s heated 
until quite free from water and might have been 
over-cooked, whereas the ^manufacturer, whose 
object was to obtain the minimum loss, would heat 
it juist sufficiently to drive out the water and thus 
often under-cooked it. 

There is no doubt that the samples from the 
uiamifacturers are under-cooked, but it wass sur- 
prising that it should make such a difference in 
the Reichert-^Meissl values. The results obtained 
by the author are within fairly narrow limits, the 
highest being 25-51 and the lowest 20-10. This 
may indicate that the commercial samples are 
uniformly cooked. 

Menon’s paper also shows an abiiornially low 
figure for saponification value, viz., 200-8, * 

The acid values, obtained by the autlior, if 
converted into oleic acid values, will be found to 
be very low. This is quite natural, as the samples 
examined ivcrc all fresh. The high values ob* 
tained by the previous authors are due to their 
samples being old. 


Nottingham Section. 


Merlin;/ held t/l I'nirereity College, yoftingkain, on 
lycdnesdi/tj, Fehraary 2ith, 191o. 


MR. ,U>HN WHITK IN' THE (,'HAIH. 


iHI-NJllNG AND CRIASHING JIACHIXKHV, 

BY M. A. CliOSBIE. 

l’T<’Miiiialily tlio fii'sl. nictliod us(«l tu powdei' 
latOT'ial was'to lay it iipon one piece of rook am 
it it with another, possibly choosing a, liolloiywi 
lit stone for the bottom, to prevent, losing tjis 
mterial. 'riiia method remains to-day m ms 
estle ami mortar of tlie piiarmaeist. 

Another method adopted by PTahistoric man. 
ml still in daiU' u.se, is tliat of rubbing Die , 

etw een t wo fiat stones. This remains m As orig ma 
>rm in the mcire primitive parts of ^ 

ie quern, wliere two fiat discs of stone areas . 
le iifipor of w hi< h (liaN-ing a central hole U rou 
hirh corn is ted) is twisted with a seinmot - 
lolioii wifti a .stick handle, it is in e\ erv 



inCU-C lilUUfMl 1-4111 ,, ,,..,1 fol* 

(1 this was until recently the only iniU ^ 

•paring Hour. , n... matehal 

.\noiher method eoiisists oi eiusliiu^, ...j^pled 
rolling a cylindrical stone over n, .y ;i 
the edge runner, where the run 

t bed, and the rolls, tun. 

'ether civishing the material berise for 

l)f coui>e. metal has ofUn been y , only 
me, l.ut lliese three methods tii 

•aii-s at our ili.sposal, until the intiua^ (rjitulor 

. - e IL... “ ve Uj 


i V "j^'ais ' ago '^Ihe' “ 

■■■ ■ ■ ■■ Uie ““•‘•'rV.-'* ...volviog 


iiiirtcgrator.” Jlere n'®.,, revolnfg 

fdered comes in contact with rap of i*® 

is or licaters, and is ground by rea. 
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mortia The underlying principle of all these 
mpthods consists of stressing the material by 
ronlvin" cither a corapres.sive or a shearing strain, 
or a Vomhination of the two. 


Prorceding now to dosoribc, e.ar,h method more 
f,,i]v noting the different varieties of each type, 
jhfre is first the jiesiic and mortar, the hand variety 
of which is familiar to all, whilst for little jobs just 
too hi" for hand the mechanical mortar is eiii- 
nlovech where the pestle is rotated by machine, 
heific lhaded with weights to suit the material, and 
sometimes given a spiral path in the mortar. Or 
the pestle may hai c a rotary path and the mortar 

a reciprocating mptioii. , , 

The stamp mill is another variety of tins type ; 
liere the pestle is lifted by machinery and dropped 
hv grni itv. bv means of a revolving arm engaging 
mth a fl.inge'on the stamp rod, this arm giving a 
livist to the stamp rod as well as lifting it. 

The shncbrmKer really belongs to Diis class. 
Here a crank or eccentric rocks a cliilled iron or 
nangancso steel plate, crushing the material 
hotween it and a stationary plate, whicli latter can 
be adjusted to give any desired opening at the 
bottoiii tlirough which the crushed material drops. 




StonolircHker. 


J’ifr. 1 ^llo^v,s a simple type which, liowever. siiilers 
from tht; defect that some materials li-nd to slip 
up ftgain rather than receive the full nip, hut this 
defoL't can be overcome by compounding the 
inotioii or alt ering the f\ilcrum position. 

('yruiory crusher. Another type* of rock breaker, 
more rapid than the “ stonebreaker,” hut yiehling 
a les.s regular product, is the gyratory cnislior, again 
<ia jiilaptation of the pestle and mortar, the 

ha;^ a motion akin to tliat of an expiring 
pegtop, inside a fluted mortar open at the bottom 
0 allow the exit of the criishe<l material. 

liie second method, that of grinding between 
''0 flat surfaces, exists as the quern, already 
um'ri ^orizonUd or jhit stone mill, 

consists of two stone discs, one of whii h 
y wpper) revolves, while the stock to be 
through a central liole in tlie upper 
"Pit stones vary from soft Derbyshire 

n an liardest Fremdi or German buhr (a 

uipf ncf latter are built up of wedge-shaped 

shrunk binding hoops 
^toiiPt ^ backing of cement ami small 

drc!'.i 5 P,)i? extra weight. These stom*s are 
of WfPfi ^ <^'yttmp; groves or “ furrows,’* the shape 
of Wf.fL-^ dilYerent i-lasses 
and n .^Pwiineng of dress are shown in Fig. 2, 
ton I e'levation of a mill in Fig. :4, Both 

stones are dresscAl «alike while 
sp that when t he top stone is in- 
apother a position the furrows lay across one 
‘ od when running give a seissor-like 


action to the “ land ” or grinding surfax-CS between 
these furrows. The furrows have a steep bacl^ 
but run ott to a feather edge in the direction of 



SpcciuK'tis cf Ihirizoiital Milbtuuc hresa. 


travel, up which llie stock rolls ; it is then swept 
forwards by the running stone, gets nipped between 
top and bottom land, falls into the next furrow, 
and so on, all the time working outwards by centri- 
fugal action, pursuing a spiral course until it 
reaches the edge, wlierc it is swept round to an 
opening, and so leaves the mill. The safety of a 



Fig. 3. 

Homontd Mill. 


built-up stone dej)eii<.l.v entirely upon the shr\ink- 
on rings, an<l if these, by aitrition or rusting, 
become weak, they must be replaced, and also rare 
must bo t^xercised to prevent these mills racing, 
about 120 revs, per minute being the normal speed 
of t ft. or 4 ft. b in. diameter stones. Care must 
also be excu'ciaod to prevent these mills running 
eniptv. for bt-sides damaging the faces, wearing 
away' the dix‘ss, they might set lu-e to the material 
Iving rouiiAl the outside, whicli is a grave risk in a 
tiour or rice mill, as he*!'!' tlie spouts from the mills 
are ronnectod to a stive room filled with cereal dust 
and air. a bighlv explosive mixture. A flame 
startoil by spark's from a mill running empty 
travelling'up the spout and iiring such a mixture, 
has wreckeil many a mill. . 

Variations of this mill are legion. The grinding 
surfaces ar<‘ sometimes made of an emery or other 
hard <’oinposition. bluled chilled iron plates are 
often \ised. and aixi sometimes made, conical 
instead of flat, fltting one within the other. The 
domestic pepper mill is a minute specimen of this 
type. Such composition or iixm mills Jire more 
often turned on their side, so tliat an outside bt*ar- 
iiig can be ea,silv titti'd. .\ tiiminutive specniien 
of this type is the coftee mill used m provision 
shops. These load up to another variety of iron 
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mills, having annular teeth instead of tangential 
grooves, but these are best considered when 
dealing with disintegrators. 



Combined “Stone” and Iron Vertical Mill- ! 

“ Edge runners ” or “ chasers."' Her«; two stone j 
discs roll round on a fiat i)ed a.s shown inFigm‘C.5. 
The stones used in tliis country are usually grey 
Aberdeen granite, varving from a few cwt. up to 
three tons or more apiece, veiy^ occasionally even 
six tons each. It vill be noticed that while both 
the outer and inner edges of the runner must of 
necessity travel at the same rale, yet for each 




Kfljzc JOmniT -Sidc and Cross So.ti..ji,il |.|rvah*«ns. 

revolution round tlio bed Uie) iiavc c ov<-i'<'d dillcr- 
ent length patlis on the l)eds1ono, so that ninnei-s 
and bed are not in simple rolling ••ontact. a twi.sling 
motion being sot up, and the ncarcT the stones 
are to the centre the groalor is the difference 



riG. 6 

I'lan of Kdi^e lunner sliowing Jnsw^ i. ;iMd |H'>itioii 

and i)st1h uf stones. 

betweftn the tw o jiaths ; consequently the fwisling 
action is increased, and with it the efiiriency of llie 
mill. For rough work, such as nioHar mixing, iron 
is suhstituted for granite, and it is then the pan 
which revolves, and the mill is usually under- 
driven. 


Two scrapers or “ sweeps ” are fitted, one to 
carry the material under the stones and the other 
(which can be raised or lowered at will) to tliott 
the material out when suCficiently ground. Prg. 
vision is often made tor lifting the cross shaft atj 
•so relieving part of the weight of the stones oft a 
material which would otherwise clog, whilst 
occasionally the stone,s are tapered, making the 
circumference of the stone equal or proportional 
to Us path, thus eliminating the twist and leaving 
only the rolling motion; this is, howover, y^nsual 
and only used for special work. These mills ate 
used for'a variety of articles, e.t/., drugs, chemicals, 
minerals : even such substances as lead or 

aluminiuni can he ground to a fine powder in a mill 
with ;■) ft. fi ill. or 0 ft. diameter stones weighing 
about two and a half tons apiece. They are also 
used in many trades for (Tusliing and kneading, 
siicli as cider apple pulping, clay kneading for 
pottery and brick making, mortar mixing, ct'. 
J-'or paint and ointment mixing these mills arc apt 



o skid, pushing the iiiateviat in front of Die stunts 
nstead of rolling over it, so a bevel wheel is some- 
itnes made fa.st lo tlic toe-pot or vertioal sliait 
lieaiing licusing. mesliing with hevel wheels 
fastened to the side.s of the runnel’s, so that ™ 
itones cannot rotate without revolving. Ine 
riitlior lias seen one of these mills used for grinding 
mid levigating earth colours, such as rouge, wheif 
in impalpable powder was required . The null was 
entirely submerged in a tank of water, a stead; 
stream of which, admitted at the bottom, cans™ 
II continual overflow carrying aw'ay to a settling 
lank I hose iiartieles light enough to float, ru 
ri.“k witii Uieso mills is practically non-cxisMar. 
The, stones are usually secured on the crosi sna 
hv cotters .stron.g enough to wiDijtnnd tnt 
thnisl at their normal speed of 14 to 
hut it is as well to make sure that the; ® ' 
the increased strain due to accidental , 

“ Holls ” are used wliere one “ bite ™ je 

as in linseed crushing, where prolonged P>“-, j,,. 
would start Die oil, making a greasy 
consist of two ehillcd iron or Porcelain 
soniotiiiies of eipial size, .sometimes f’”®, t “ipyjii 
orif^ small, uitbor plain or, if there is an> 

-- (,.tlnj;aj^iiponlhuinatorial, fluted orspi > 

r .-.laVshinK inat<,‘rial such o-s sugar raae thej ^ 

s<*mbli‘ spur gears, but are very n.pg are 


spur gears, 
'ith their diameter. 


jt are very - .-j .pe 

Sometimes 

. mpoundod, being four or ^*^^1^’/ ’ iic 
assing b<‘t\veen the first 


HHSIOg in'hHkTCii tiit- iijov ..wv. -- ; 

gain between second and third, aS 




lird and fonrtb, and so on ; 

doptod for paint rolling and also for ^ 

. ^ tA Another 


efore prx^ssing for oU. Another tbeir 

0 the efficiency of roll« is to suppie 
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rplv crushing action by reciprocating one or both ; 
the rollers laterally, or by passing the material I 
h hvccti a single roll and a shaped block, which is : 



yio. 8. 
Rolls of various 


continually moved backwards and forwards 
across the face of the roll. This gives the required 
combination of compression and she%r necessary 
for fine grinding. 

Occasionally it happens that to crush a seed so 
that every particle is fine enough for use entails 
the softer part being too finely crushed ; this 
occurs \nth malt for brewing, and in this case the 
giain is given a preliminary nip through one pair 
of rolls, falling on to a sieve which separates the 
fine, wliile the coarse passes over the end of the 
sieve and through another pair of rolls, giving a 
much harder nip, crushing the rest sufficiently. 
With rollers running at equal speeds the material 
U only subjected to a squeeze or nip which tends 
to flatten out a soft material rather than reduce 
its size, so differential rolls are used, where one 
roller revolves faster than the otW, imparting a 
rubbing as well as a flattening action. Again, 
these rollers may be either plain or grooved, and 
it is these fluted differential rolls that have of 
recent years displaced the horizoulal for flour 
grinding. The horizontal mill grinds all the 
constituents of the wheat berry together, but the 
consensus of opinion is that the husks and germ 
are best removed, so that after cleaning (a process 
involving sifting and winnowing to remove stray 
seeds, stones, chaff, etc., knocking about fo break 
up lump.s of dirt, soaking in w'ater to wash and 



Flo. a. 

Fluted Differentifil RolU. 


to^'lhpin^ 5iusk, brushing with rotary brushes 
a drying, and passing over 

subitSS A any stray iron), the wheat is 

tod to treatment designed to liberate the 


flour from the husk and germ, at the same time 
keeping the cells unbroken as far as possible. This 
is achieved by the use of fluted differential rolls of 
the type shown in P^jg. 9, where the size of fluting 
is exaggerated for the sake of clearness. These 
grooves are cut at an angle of about 15®, as shown, 
and give a scissor-like cut, and are so shaped as to • 
leave a series of teeth (from 8 to 40 per inch, 
according to conditions) on the face of the rolls, 
with one straight and one sloping edge hke saw 
teeth. Both rolls of a pair are cut to the same 
hand, so that when in position the teeth are face 
to face, both rollers running inwards and so in 
opposite directions. Now if the roll with teeth 
facing forwards is the fast roll, it overtakes the 
sharp faces of the teeth on the slow roll, and the 
teeth pass face to face, setting up a sharp cutting 
action accentuated by the guillotine or scissor 
action, due to the grooves being cut spirally and 
lying at an angle ot ilO® to each other. If it is the 
roll with the teeth set backwards that is the fast 
one, it overtakes the teeth on the slow roll from 
their back, and the teeth thus pass back to back, 
setting up a rubbing or squeezing action. 

This can be clearly seen in the figiu’e, where two 
saw blades have been substituted for the rollers. 
Both these actions are made use of, the latter 
method being adopted in the first “ break,” where 
the wheat is svibjected to a light nip, sufficient 
only to burst it open, and liberate the ” crease 
dirt” being, as its name implies, dirt contained in 
the fold or crease in the skm which cannot be re- 
moved by any preliminary cleaning. To prevent 
the large grains being und\ily broken, or the small 
grains not being sufficiently crushed, this first 
break or reduction is performed in two machines, 
the wheat being graded and the larger grains 
passing through one pair of rolls set wider apart 
than the pair through which the smaller grains 
are passed. Grooved differential rolls must never 
touch or the teeth would be spoilt ; they are care- 
fuDv set to the requirements of the stock passing 
through. In the first break the teeth are parallel 
to the axes of the rolls, so that there is no scissor 
action. The stock from these two pairs of rolls is 
passed to a “ scalper ” or sieve to remove this crease 
dirt, and the coarse crushed wheat is passed on to 
the second break, where the first-mentioned method 
is used, which lightly detaches flour and germ 
from the husk. From here it goes to another 
scalper and the coarse particles pass on to the 
thml break where the process is repeated, and so 
on thiough a fourth (and perhaps a fifth) break, 
by which tiuie the husk has been entirely separated 
from the flour and germ. This process is some- 
times completed in four breaks, and sometimes 
extended to six. The method adopted to separate 
the germ clearlv shows tlie difference between 
diilerential and equal speeded rolls. Tiie chop 
or tine crushed stock sifted out after the second 
and subsequent breaks is sifted collectively or 
separatclv, according to requirements, into ' semo- 
lina " and “ middlings,” and the vario^ products 
are separatclv run through equal speeded smooth 
rolls, which, while reducing the starchy matter to 
a uniform product, flattens out and increases the 
size ot the soft, oily germ, which is then sifted out 
and the flour linished oil' by a final grinding 
between smooth faced differential rolls. 

The siftim' or ” purifving is a complicated 
process involving both sifting and aspirating, but 
no grinding principles. .. j 

Centrifiviul rolls. Here the rolls consist of 
metal sleeves, or tyres, held m position on 
their shafts by radial springs, instead of being 
solid A large lump passing through attempts 
to displace the shell, and should the combmed 
f^ffect of spring and centrifugal force be 
sufticient the lump is crushed (a stray hammer 
head which would wreck a jaw crusher would 


324 


CROSBIE— GRINDING AND CRUSHING MACHINERY. 


[April 15, 1 ^ 15 , 


pass through without damage). Obviously the 
faster these rolls are run (within safe limits) the 
more powerful they become, yet there is no need 
for them to be run faster than is required just to 
crush the material, hence the speed should be 
adjusted to suit each job to obtain their highest 
efticiency. 

The next type of roll to consider is entirely 
dillerent in construction but may also be called 
the centrifugal roll. Hei’e a pair, or sometimes 
four, roller's working in slotted arms fastened to 



a shaft, are rotated inside a stationary ring against 
which they roll, being held out by centrifugal 
action. Steel rollei's are used weighing about 
UO lb, apiece, travelling at about 300 r.p.ni. 
inside a steel ring 2 ft. internal diameter. One 
variety has a vertical spindle, being fed from above 
while the powder leaves at the bottom, while 
another has a horizontal shaft as shown in Fig. 10, 
and in this case the powder is exhausted from the 
mill by a fan the speed of which is varied according 
to the material and fineness of powder required, 
while steel bails are used in some types instead of 



FIG. 11. 
S ‘If-Conkiiin’il 


rollers. A connecting link between this type and 
those already considered is to be found in a mill 
consisting of a small solid roll revolving inside a 
larger hollow roll which also revolves (see Fig. 1 1 ). 
This type has recently been revived and patented, 
with the important improvement of having the 
axes of the rolls set “ on the cross.” 

This mill also forms a connecting link with 
another type of mill, namely the hall mill (see 
Fig. 12), where a cylindrical iron drum containing 
a number of loose rollers, balls, or sea-shore 
pebbles, revolves on trunnion bearings, the 
grinding being done between the surfaces of the 
rollers or balls as they move one on the other, or 
on the inner surface of the container as this latter 
is revolved. The type generally adopted consista 


of an outer shell of boiler plate fitted with a renew- 
able porcelain or quartz lining (to prevent iron 
taint) and about half filled ■with pebbles and the 



Fia. 12. 
BaU Mill. 


interstice filled with crushed material]; a dust-light 
manhole cover is fitted and the drum set revolving 
for anything from a day to a week, when the ston^ 
rolling over and over on the stock grind it to 
powder. At first sight this does not seem a very 
business-like method, but in practice it worhs 
extremely well ; it is dustless and requires little 
attention, and many materials can be ground 
sufficiently fine to dispense with sifting, except 
llirough a coarse grid to separate the powder 
from the stones. Such mills are in great favour 
with chemical inanufacturei's on the t'ontment, 
wiiilst for grinding tlie ingredients for high-class 
porcelain they are^ invalualde, being equaUy suit- 
able for both wet and dry grinding and. beii^ 
porcelain-lined and using porcelain balls, no 
po-ssi[>le taint can accrue. Another variatiou of 
ihi:5 principle is the tube mill (Fig. 13), which is 



simply a ball mill of extreme width or length, 
slightly inclined and fitted with hollow trunnions 
through the higher of which the material is fed, 
and by the time the stock has w'orked its wav to 
the lower end and out through the trunnion it is 
sufficiently ground, the rate of feed determnnog 
the fineness of the product. Such mills from -d to 
30 ft. long and from 5 to 0 ft. in diaineler, con- 
taining four to five tuns of pebbles, have 
seded all others for cement grinding, the 
of the Thames round Northfieet being littered '' 
old horizontal stones thrown out within the 
few years to make room for tube mills, 
pebbfes used must be hard without . 

brittle, and Delgian sea-shore pebbles are 'he ' 
suitable, even b(;ing exported to America. 
do not wear appreciably unless they 1'^^^*^* • qJ 
they are quickly reduced to powder ^ 

no consequence in cement ; in fact as P, ° 
considerably cheaper than cement repiac ^ 
cost nothing (this, by the way, also ^ 

barley ground for cattle feed in very soil- 
horizontal mills). 
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4 .i)oth.er type of ball millj the continuous feed 
and discharge oail mill, is very similar to that first 
considered, except that the grinding drum is un- 
lined and perforated and^ enclosed within another 
drain which acts as a sieve, the material being 
fed thioiigh a hollow trunnion ; in this type the 
inner surface of the drum is not cylindrical hut built 
up in a series of steps as showm in Fig. 14. The 



Fio. 14. 


Continuous feed Ball Milt 

iiclion is akin to rollingr the material and a number 
of steel balls down an interminable staircase, each 
Iread of which is perforated, letting the fine par- 
ticles through on to a sieve underneath, the finest 
passing through and awav, whilst the larger 
particles are returned to tlie bulk a few steps 
lower down. The construction makes the use of 
steel imperative, but the actual wear is so slight 
as to render the iron taint negligible. 

There are one or two types which form connect- 
ing links between the disintegrator and the 
horizontal mill. In bar or cage disiniegralors 
both discs revolve, but in opposite directions, 
ilms doubling the effective velocity without 
iiuteasing the speed. The discs have a number of 
bars pi’ojkting from their fiiccs, forming a number 
uf 'joncentric rings alternatcdy attached to one disc 
'll’ the other, as shown in Fig. 15. The niateri.al 


! 


i 



od into the centre through a hole in one of the 
^?i Posing outwards is struck by the 
tho knocked first in one direction and then 
har« K 1^’ being struck by perhaps eight sets of 
best h ri^ leaves the mill. The action can 
hkened to a series of squirred cages one 
tidTitt . u other and rotating in alternate direc- 
bePTi ’ 1 name, cage mills. A mill has 

cnishing in whicli the 
grinding medium ; it 
va 01 two funnel-shaped discs running 


moulK V, . uiscs ruiiinug 

beintr ^ opposite directions, the idea 

fcreakfiri o .material (broken down in a stone- 
lliese hitmds^whfcf*^ would fiU up 


(see would then act as millstones 

Here one disc is smaller 
ther, and has a central hole through 


winch the feed reaches the mill. This disc is 
driven, carrying round with it the lower disc, 
^tting up a shearing action, while pressure can 
be regulated by raising or lowering the bottom 



Fio. 16. 
Ayto-Grindor. 


disc. Sometimes the top disc is convex, and the 
lower one concave. The end runner mill, which 
belong.s to this class, is somewhat similar to, but 
much more efficient than the mechanical mortar 
(see fig. 17). 


k/'. 

/) I vy/ .1 





FIO. 17. 

The now obsolete pulveriser ’’ liad two shafts 
in line revolving in opposite directions, on the 
inner extremities of which were fitted bosses 
carrying arms, at the ends of which were 
hand plates set at an angle as sliown in fig. 18, 



Fw. 18. 

'• Hand Piute ” Pylvcrizcr. 

so that a parlk-lo struck by one baud would be 
deflected into tlie p.atli of a hand travelling m the 
opposite direction and smashed, these smaller 
pieces being in turn flung back at the other of 
plates and further reduced, and so on’until the 

c 2 
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particles were small enorigli to be carried out of 
the mill in a current of air. First of all the hand 
plates were abandoned as useless, and later one 
^t of arms was omitted as unnecessary, it being 
found that the arms themselves did the grinding. 
This simplified construction constitutes the present 
day disintegrator as shown in fig. 19. The boss is 



supported by a bearing on each side instead of , 
being overhung, as was necessary where two sets ’ 
of beaters were employed, and these beaters are ' 
made of Lowmour iron with a facing of hard steel | 
welded on to resist wear, and fit into mortices in i 
the boss, being secured by cotters. The fluted ! 
top is made of chilled iron and by its shape deflects ■ 
the material back into the l>eater path, and the 
sides are made of the same material and also fluted : 
for the same purpose. The powder escapes between . 
the bars shown, which are of steel held in cast-iron ! 
frames, the gaps between the bars varying from i 
1 in. down to in. according to the fineness of ; 
powder required. The mill runs at a high si>eed, j 
depending on its size, all sizes having the same \ 
peripheral speed, about 3 miles a minute, and at | 
this speed acts as a powerful fan, thus preventing i 
blow-back through the feed intake, and the au* • 
leaving the mill through the grids or screens i 
carries the powder with it, thus rendering a settling 1 
chamber necessary. ! 

These mills are highly efScient and will deal ! 
with most classes of material, but unless properly ; 
erected can constitute a grave fire risk, and j 
should be w'ell isolated from main buildings. As | 
an instance the disastrous explosion and fire at ! 
Liverpool in 1911 started from the breaking of a : 
driving belt of a disintegrator when grinding '\ 
linseed cake. The belt in its recoil stiaick and : 
burst the dust-settling chamber, liberating the air i 
containing fine particles of linseed cake which | 
became ignited, the explosion wTccking and firing ! 
the factory. At least two big fires have been j 
caused by grinding resin in these mills. j 

Owing to the rigidity of all the parts, this type ' 
of mill suffers considerably in the event of stray ! 
metal of any size entering accidentally, and a ’ 
mill designed to obviate this has the beaters hinged I 
and constructed without grids ; the beaters stand ; 
straight out by centrifugal aidion in the ordinary j 
course of grinding, but liinge back when a large ' 
mass of metal is encountered. Such a mill is 1 
useful in crushing articles .such a.s horse hoofs, i 
where an occasional horse-shoe is encountered i 
which would ^\Teck an ordinaiy machine, or in I 
grinding house refu.Sf, as is done by some municipal i 
bodies ; this consists in the main of lea-leaves, ! 
fish skins, ashes, etc., but an occasional flat iron i 
or dumb-bell has to be reikoned with. One ! 
section of the casing is binged and hold in place 
by an easity opened catcli, and upon the attendant 
hearing the noise cau.sed by such a stray article he 
at once opens the catch with a long pole, standii^ 
well aside and out of the way of the ejected 
material. I once saw a piece of metal, which had 


originally been a bolt, leave such a mill alrac^t 
white hot, and become imbedded in a wall fifteen 
feet away. 

Multiplex disintegrators, of which there are many 
varieties, have several sets of beaters mounted 
upon one shaft, becoming progressively larger from 
feed end to delivery end, the idea being that the 
preliminary crushing is done by the small set of 
boaters, and the final fine grinding by the last set, 
whilst occasionally a wing fan is mounted on thj 
shaft beyond the last set of beaters to draw the 
powder through (see fig. 20). As a class these 



mills are successfully used on soft materials such 
as sugar, altliough it is questionable if they are more 
efficient than the single type even on such articles, 
but they are o\it pf the question for the general 
run of work, for if one set of beaters is running 
at the right speed tlie rest must of necessity be 
wrong, and os considerations of safety limit the 
Sf^ed it is the largest which is correctly speeded 
and consequently the othei-s are all rumiing too 
slowly and working inefficiently, and the material 
only partly ciajghed is speeded up by one 
before passing to the next, thus reducing its 
effectual speed. Experience shows that tbe larger 
the piece which can be fed into the mill with safety 
the finer the resultant powder, which is only to 
be expected from a consideration of the under- 
lying principle. For instance, large pieces of 
liquorice root fed into an ordinary disintegrator 
can be gi-ound to a fine powder, whereas crushed 
root would only be reduced to fine splinter, wme 
the large pieces if fed into a Multiplex would either 
wreck it or hopelessly clog it. 


Discussion. 

The CiiAiRM.VN asked what was meant bv tvvo 
stones or rollers being cut to the same han^ 
How many grindings did it require to couven 
wheat into white flour ? Was wheat ever 
so as to produce a particular offal (sharps) r 
Mr. J. T. Wood asked what mill was 
grinding aniline colours ? Was a variety of nuJ® 
used or only one ? 

Mr. Grosbie : A variety. i 

Mr. Wood said he knew that ball mills i » 
liecause sometimes steel balls were found m 
colours. , 

Mr. Andukvv Smith asked if the author c ^ 
suggest any way by which the flat :-oq 

be supersc^ded. Plarth ('olours and oxide o ^ 
must be ground wet : could the author 
mill that would do it ? 

Dr. C.WKN said he had always i^ ^ 
that metals such as lead and aluminium < 
powdered better if they were heated u 


were brittle. He understood Mr. Crosbie 
that they were ground cold. . the 

Mr. Crosbie, in reply, said the boHi 

phrase “ cut to the same hand was 
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inn and bottom stones were dressed exactly alike as 
fSv laid side by side: when the top stone was 
turned over the furrows would be in opposite 
directions, so that when it was twisted round there 


a scissor- 


like action between the stones. 


The “ land ” was the ground between the furrows. 
The mill with the interminable staircase was a 
Krupp mill. “ Sharps ” was a mixture of flour and 
fine oran thrown out because it could not be 
separated. About 10% of very fine sharps was 
produced in milling. Aniline colours were usually 
^und in ball mills if there were sufficient colour 
to justify it ! in case of one or two cwt. only, it 
was ground in an edge-runner mill. He suggested 
to Mr. Smith that ro^ emery or composition stones 
might be used instead of continental quartz or 
English mill stones, and grinding dry, or wet ball 
mills. Flat stones were often used for grinding 
basic slag. In reply to Dr. Caven, there was no 
cause to heat lead or aluminium in any way. He 
had ground compo pipe, lead foil, and so on 
without any treatment. Tlic aluminium ingots 
were roughly broken up into ounce or half-ounce 
pieces and could be ground into particles of 
1 '20,000 sq. inch. The temperature in the mill 
was never high, though it might rise locally to 40® C. 


m. J. T. WOOD IN THE CH.\IR. 


Mcefoiri held at University College. Xotihigham, on 
Jamtary 21th and February 21<^, 1915. 


DISCUSSION ON THE EFFECT OP THE 
EUR0PE.\N WAR ON THE CHEMICi\L 
INDUSTRY OF GREAT BRITAIN. 

The Chairman, having referred to the Govern- 
ment scheme for the manufacture of dyestuffs, 
and enumerated some of the objections to the 
scheme, 

Mr. j. H, Dunford, in describing the effcc;t of 
the war on. bone works, said they were considerably 
hampered by a number of imported raw materials, 
such as bones and pyrites for sulphuric acid 
making, being put on the prohibited list hy prac- 
ticaOy aU European countries. Moreover iu 
certain articles manufactured from raw materials 
^upplied by the bone industry, they had to accept 
half the usual price from the English manufac- 
turer^, iis this class of work was inakily in the 
hancls of the French and Germans. British 
IcrtOizer works had been badly hit by the lack of 
potash mainly supplied by German mines. On 
lily other hand, opportunities offered themselves 
01 stimulating the production in this country 
Jll cheap potato spirit and beetroot sugar, 
j-uven a low-priced spirit and freedom from 
p^trictions, the English manufactim'rs could 
jompe^ in many lines with his foreign rivals, 
the cheapest raw materials for the pio- 
uction of this spirit was potatoes. Poor sandy 
na in cold and damp localities would do very well 
those kinds of potatoes suitable for 
in 1 potatoes needed little nnaiiuring 

' I u mu not prove exhausting to the soil. Ordinarv 
orio contained about 15 of starch, whereas 
tiurn- 'varieties— the Blue Giant^suitable for 

contained up to 25%. The growfli of 
counfv^.^^^ 'i ^ greatest importance to this 

the ourselves could very easily supply 

Itollarv'? ♦?* sugar requirements. In 

floiihlnJi area under beet had been nearly 
Tuaciir-oii^ •! y^ars because it paid, and with 
leasfin u k .^“Cutical conditions there was no 
wise should not pay England to do like- 

ne Dutch grew 170,000 acres of mangolds 


but they found that the deeper rooting beet with 
its greater penetration of the subsoil and also 
because of its great crop of leaves, which were 
either ploughed in or eaten by stock, was a steady 
improver of the land. * 

In the Netherlands, the rural population was 
only about one-half that of I^ondon and yet they 
had twenty-seven beet sugar factories — three of 
the largest belonged to the farmers themselves. 
We could not at present expect the Government to 
take it up directly, but the Development Commis- 
sion might profitably turn its attention to the 
most promising opening yet offered. 

Germany produced in 1913 11,607,510 metric 
tons of crude potash salts of which she exported 
about 50%. The United Kingdom consumed in 
1913 about 100,000 tons. In the past farmers had 
bought the bulk of their potash in the form of 
kaiiiit which had a high chlorine content. It was 
estimated that in Scotland in 1913 25,000 tons of 
kainit was sold as against only 500 tons of high 
grade potash salts. Chlorine exerted a disastrous 
influence on the physical constitution of the soil 
.and on vegetation. Calcium chloride was 
formed, and being very soluble in w’ater, was lost 
in the drainage. Chlorinated manures robbed soil 
of its lime. It had been estimated by Mercker 
that a given weight of kainit caused the soil to 
lose an c(iual weight of lime, and that therefore as 
much quick lime as kainit should be applied to the 
soil to balance the loss. The comparative cheap- 
ness of kainit before the war was thus illusory. In 
marshy or wet lands simultaneous application of 
lime was necessan-, as potash salts were rapidly 
robbed of their acid, so that in absence of lime 
chlorine formed free hydrochloric acid which was 
most injurious to plant life. Lime was also a 
corrective of the secondary effects of crude potash 
salts to prevent nitrification in the .soil. Lawes 
and Gilbert pioved that potash salts could be 
replaced with good results by other salts. 

Lime and gypsum released potash from soils 
containing hyrlrated silicates of alumina and 
potash, rrce or quick lime acted as a liberator 
of potash in all but the lightest of sandy soils. 
In the Caucasus there were 24 factories producing 
potash from the stems of sunflowers. In 1907 
14,500 tons was produced. Other sources of 
pota.sh were suint from wool-washing, farmyard 
manure, various cake meals, fresh guano, Pe^u^dan 
guano, and mother liquors from the preparation 
of salt from sea w'ater. Beet sugar residues con- 
tained J % potassium calculated on weight of roots. 
The speiil wash was neutralised by chalk and 
decanted, evaporated and calcined : the crude ash 
left contained about 50 % potassium salts. Weeds, 
primings, hedge clippings, brush wood, bracken, 
leaves and vegetable refuse contained up to 15% 
puUish. Thistles contained ; chr>-santhemums 
2i'’o’ absinthe stems or fumitory 7 to 3% 
]M)tash, and active steps were now being taken 
towards the commercial production of potash. 
Two hundred tons of bracken ash were being used 
for the first test. A ton of fresh weed should 
! yield 20 to 30 lb. of potasli— enough to manure 
from i to 4 an acre of potatoes. Canada exported 
! potash fertilizer in the form of wood, ashes. 

According to the U.S. Agricultural Dept, the 
' Searles dried-up lake in California contained about 
' six million tons of potassium chloride. Seaweed 
i was used in the Cliauiiel Islands, south-west of 
i England, and parts of Scotland, very extensively 
; as a manure. According to Hendrick, seaweed 
i and superphosphate gave even better yields than 
I dung and superphosphate. It decomposed in the 
i soil more readily than dung and had tljc advantage 
i of containing no injurious seeds of weeds or spores 
I of disca.se organisms such as finger and toe, etc. It 
I should either be calcined for its ash or mixed with 
I dung in a concrete pit. According to a report of 



328 


EFFECT OF WAR ON CHEMICAL INDUSTRY OF GREAT BRITAIN. [April u, 


the Board of Agriculture for Scotland [Cd. 7564]» 
in the U.S.A. a large company was now' manu- 
facturing potassic salts from kelp on a commercial 
scale. Nor\vay exported in 1913 2521 tons of 
kelp ash. For agricultural purposes the seaweed ash 
ground to a fine powder would be a most suitable 
form for application to the land. Canada and 
British Columbia contained large deposits of 
granite felspars, pegmatites, and leucit-es estimated 
to contain billions of tons of potash. Norway 
exported in 1913 53,047 tons of potassic fertilisers 
in the shape of ground felspar and 32,79b tons of 
other felspar. Sweden in 1913 exported 37.655 
tons felspar. Tn this .Tournal of October 31st, 
1914, attention was drawn to a process developed 
by Wood and Wynants in Eng. Fat. 3185, Dec. 
30th, 1857, for the extraction of potas.sic salts from 
felspar which was .stated to give good results. 

Mr. H. Simpson said that so far as the soap trade 
was concerned, there was not much doubt that the 
war had brought increased business during the 
past six mouths. The cloth mills of the West 
Biding of Yorkshire used some hundreds of tons 
of soap per week in normal times, but w’hilst 
the war had been on, these mills had been working 
practically continuously making cloth for the allied 
armies and hence had used much larger quantities 
of soap. The various armies and navies had also 
required large supplies of hosiery. an«i this meant 
a large demand for soap by the hosiery finishers 
in Leicester and Nottingham. He did not think 
there had been any diminution in the trade of 
.soaps for household, toilet, and la\iiidry purposes. 
At the outbreak of war, markets for raw' materials 
were about normal. V'Ut during August. September, 
and October, prices fell to a very low level, not- 
withstanding that the soap trade generally was 
brisk. This was due to the fact tliat a large 
quantity of grease, tallow, and oil which, in the 
ordinary way, would have been exported to tlie 
Continent, had to be disposed of on the home 
market. During the early stages of the war. 
the only fatty materials to advance were coconut 
oil and palm kernel oil. A large proportion of 
the palm kernel oil used in this coutjlry was. 
before the outbreak of war. crushed from the 
kernels in Hamburg, though he saw no reason 
why these kernels, which came from West Africa, 
could not be crushed equally well in the Liverpool 
district. In July palm kernel oil could be bought 
at £35 per ton. but early in August it liad adwaiiced 
to about £52 ; since then it had receded .som*''- 
what, to-day's price being £47. In July caustic 
potash cost about £19 or £20 per ton, but quickly 
advanced to £50. £60, £70 ; to-day, however, 
it could be bought at prices varying from £45 to 
£50 per ton. He believed some was coming from 
Russia, and possibly some wan coming from 
Germany Uuough neutral countries. During the 
last month or six w’eeks all oils, tallows, and greases 
had advanced £0 or £7 per ton. This was due to 
several causes: Ist. High freiglits had affected 
the prices of all imported tallows from Au.stralia, 
New Zealand, and the Argentine. 2nd. Short- 
age of bones in this country had reduced the supply 
of bone greases, etc. 3rd. The public generally had 
been more careful and there wa.s not so much 
kitchen fat wasted an before. There had been a 
good demand for glycerin. The Government had 
been large buyers of dynamite glycerin and also 
commercial qualiti(?s for use in the water j.'wi-kels 
of machine guns and motor traasport w'aggon.s. 
Large quantities of chlorophyll were used iii 
norma! times for colouring various .soaps, but there 
was great difficulty in obtaining supplies now, 
as the bulk of t lus material came fn>m Germany. 
Prices and supplies of ftss(5ntial oils harl remained 
fairly normal, but synthetic perfumes, which came 
chiefly from Germany, were becoming very scarce 
and dear. 


Mr. Timmans said that the sulphuric a 
consumption of Nottingham district was reduS 
during the latter part of August. The weS 
ending August 24th it was dow'n 30'; , 
i by tlie end of the month it was down’ 

; owing to the textile trade of the district bei? 
; in such an unstable state. In NovembJ 
; matters had improved and improvement had I'on’ 
i tinued ever since. The aniline dye industry 
i required large quantities of sulphuric acid and 
the Government also required large quantity 
in the manufacture of explosives. In face of itese 
conditions the cost of production had increa^d 
owing to the advanced freightage and the cost 
of raw' materials. Lead, for instance, w'entupin 
the first week of the war and still remained verr 
high. 

Mr. B. CoLLiTT thought the dye industry 
: could be set up with protection of some kind 
for a mimher of years. The dye industry \n 
Germany was the best paying of the whole of 
the chemical trade. 

Mr. Smith said that the Bradford Dyers’ Associa- 
tion, who had withdrawn from the Government 
scheme, had put forward a very thoughtful alter, 
native programme in place of the Government 
scheme. They suggested that scientific research 
should be endowed and manufacturers be subsidised. 

Dr. (\\VK\ thought the fundamental problem 
was one, not of tariffs, but of scientific training, 
and of co-operation between rescarcli chemists 
and chemical manufacturers. The synthetic colour 
industry furnished the outstanding example of 
the way in which Gennany, to her great profit, 
pursued the course which We had missed becauise 
of our divorce between “ science ” and“ business,” 
Mr. F. J. R. Carull-V wrote : There appear 
to he one cause of onr failure to retain the more 
intricate branches of chemical industry that have 
so much enriched the German nation, which is 
apt to be forgotten, namely, the lack of workmen 
trained in elementary knowledge of the right kind. 
The position of English synthetic chemical’indiistiT 
rogai'ded by the side of that of Geriaany seems in 
some resperts ooniparal>i(‘ with the condition of 
the inwhanival arts in India. Can it be supposed 
tliat Germany would have acquired her pi'*"- 
eminence in the chemical field we are considering 
without an army of intelligent workmen ready to 
obey and carry out the instructions of the much 
vannte<l chemists ? Wc possess chemists of quite 
equal if not of superior quality. In a com- 
paratively recent case where a simple open 
mercury syphon pressure gauge had been 
attache<i to an ammonia plant, the man in charge 
oii the particular occasion reported that themercui? 
ha<l been sucked into the apparatus, coinpieteiy 
puzzling om* as to the true conditions, for this 
]ndicate<i a vacinini tendency of unexpected extent- 
Close examination disclosed globules of uiercurv 
in corners and depressions in the neigh bourhooa 
of the instrument, snowing that exactly the opposit 
condition had existed, viz. excessive pm^isure, 
which led to the proper adjustment of tbe plan - 
A body of workmen sufficiently instructed jn 
the design, use, and operation of the 
instrument.^ of ob.servation, weights, 
the thermometer, barometer, hydrometer, 
gauges, and all similar instruments, 

; tho.s<? ndating to steam and , verv 

' to obey the instructions of a superior to 
!<-ttr-r, thes<; are the men that the is 

; n<*<‘<ls if w(i are to succeed in the content 
upon us. d 

Mr. J. T. Wood said that on 
. he had attended a meeting of the 
; Trades Feileration in London to discuas tiie q ^ 

; whether they should support the Hgtent® 

i Bchftme or not. The Government ,^^pre tied- 
1 the question of protection : their hands 
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His firm liad supported the scheme because there 
vras not a better one before them. We in England! 
wanted aniline colours, and unless something was 
done we should soon be without a supply. The 
general tone of the discussion was that the scheme 
Lould lie managed entirely from the business side. 
That however, seemed to him to be a very sad 
state’of things. 

Hr. Heuriman said that he understood that 
Germany obtained a lot of raw material from this 
country.* If we ^used it ourselves their output 
would be limited *to some extent. 

Mr. Wood said that under this scheme any 
surplus English raw material was going to be sent 
to Swiss works and they were to return an equiva- 
lent quantity of dye to this country. The rest 
of llie r.aw material was to be kept at home, so that 
in an> case Germany would get far less raw material 
in llie future, whether the scheme were succe-s-sful 
or not. after the war. Firms who did not sub- 
scribe to the scheme would not get any dyes while 
the war lasted. 


Scottish Section. 


MR. ROBERT H.XMILTOX IN TIIK CHAIR. 
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THE FRACTIONAL COLLECTION OF CRUDE 
TAK. 

BY GEO. THOMSON PURVES, A.M.I.C.E. 

The complete collection of crtide tar in fractions 
does not appear to have received the attention 
which its importance justifies. Apart from the 
prely commercial aspect, it is worth considering 
primary separation of the crude tar 
into the usual first fractions in Die closeit con- 
dpsing system would be helpful to the reduction 
of atmo.spheric pollution. In some tar works the 
gases evolved from the tar are burned direct and 
in otliere pa.ssed though purifiers. In the case 
ot d^ect fractionation this gas would go to aug- 
ent the volume of permanent gas produced. 

^ collected in the ordinary 

carbonising work, in those fractions 
fhi . " distiller ultimately splits it up, 

^ clearly be a desirable attainment pro- 
doing is not excessive. And 
the cost in wages and fuel and possiblv 
wot-Vb distillation in the tar 

srnno would seem considerable 

tinn Tf • ®^ 5 :Cf®sful practice of direct fractiona- 

of tar ^ fact that in the distillation 

and of certain products occurs, 

have carbon is increased. I 

was sample of heavy crude tar which 

remi^fino- fn ordinary temperature, but after 

cool warming and allowing to 

solid, showing considerable 
chanep In fi^ 4 -^^® component products. Such a- 
but in nfi might in some cases be beneficial 
fractionAl would be objectionable. Direct 

heavy far avoids the submission of the 

^tinto\4rdc^fK obtaining in the 

ia this nanor>^ distillation. The object 

^mni however, is to consider the question 

tiller’s uoinf ® rather than the tar dis- 

reirts^ practice the crude gas from the 
7 commonly drawn through a liquor 


'“am and here heavy pitchy 
to IS deported ; ater m the slow condensihg main. 
K«H flaa .<'‘> 9 lers and tar extractors, and 

f .• system lighter and 

lighter fractions are separated, in each case by 
cooling .and frictional scrubbing. This is dis- 
tinctly fractional .separation of tar. Further it 
would be a difficult matter to get other than 
tractional separation. But .so little is it the intent 
that the carbomser carefully runs his fractions into 
the common tar well. 

It will be interesting to consider one or two 
factors which have governed practice in tar 
extmction and the effects of these on the gas. 
on by-product recovery, and also on the trend of 
development towards complete direct fractiona- 
tion. Hefore doing so, however, I wish to refer to a 
point m regard to the nature and the removal 
or tar fog. When the fog is first precipitated in 
the gas it must be in an extremely fine state of 
division, and the question arises, how fine ? In a 
wcent descriptive paper on the “Electrical 
Detarrmg of Crude Gas ’’ as applied at the Semet- 
Solvay Coking Installation, Detroit,* the 
following statement is made in referring to the 
paper stain method of determining the amount 
of tar fog present in crude gas. “ When the gas 
carries large quantities of tar mist the aspirator 
bottle Tvill be full of the dense l.)rown fog which has 
pas.sed through the papers,” i.e., two filter 
papers. In the face of tliis no practical tar 
scrubber could be expected to remove such fog 
completely. At the actual moment of con- 
densation the minute drops of a liquid would all 
be of the .same size and consist of the smallest 
number of molecules which could satisfy the con- 
ditions of equilibrium for the liquid state. In 
or^r to remove tar fog it is necessary to allow 
sufficient time to elapse for the elementary liquid 
drops to agglomerate to the relatively very large 
drops \vhich we are able to deal with in practice. 
The size of the globules will bo increased not only 
by aggregation but also by the solution in them 
of other vapours from the gas. I find a recog* 
nition of this principle in the work of Henry Aitken, 
a collaborator of Win, Young. In the Aitken 
process, patented in 1871,“ the settling of tar fog 
was promoted by sending ga,s at 190" F. into a 
very large settling chamber and keeping it there 
for as long as possible at that temperature.”! 
The comiiision I wbh to draw from this is that 
tar fog cannot be simultaneously precipitated 
in the gas and removed by frictional means from it. 

In former years, when the candle-power of 
town’s gas was higher than it is to-day, slow 
cooling of the gas was favoured as a means of 
keeping up this candle-power by retaining in the 
gas as vapour a larger amount of the illuminating 
comlensable hydrocarbons. In the Saxon industry 
where lignite is carbonized for its valuable tar pro- 
ducfc.s we find “ the cooling effect is produced solely 
by external air, and it is important that the vapours 
should pass through as long a track of tubing 
as possible. It has been found that if the vapours 
are artificially cooleil (by water) in a short con- 
denser to the same teinperatiire as is attained 
in the atmo-splieric condenser, they still contain 
comlensable constituents, whereas these arc almost 
entirely absent when air is used. The most 
important point in the condensing process is the 
gradual cooling.”! Exactly opposite results are 
thus appaixMitly claimed for the same operation. 
As the crude gas from the retorts cools down 
its dew' points with respect to different hydro- 
carbons, etc., are reached one after another, 
and the substances .settle out as constituents of tar 
fog. The minuto drops comprising the fog float 


• Tlw i;«s World, Oct, SUt, 1914. 
t Wm. Yimng, an appreciation by Alfred Daniels. 
I SbaJe Oils and Tara, by Dr. W. Sclieithauer, 
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in the gas for a considerable time, depending 
largely on their specific gravity and the amount 
of frictional resistance encountered. This tar fog 
has a solvent action on those hydrocarbons, etc., 
still present in the gas as vapour's provided the 
temperature is not above their boiling points, 
and it udll dissolve a pioportiou even when the 
gas has not cooled down to its dew point with 
respect to the particular substance. If the fog 
remained in the gas for a suflicient time, a state of 
equilibrium as regards solution would be estab- 
lished w'hen the vapour pressure of the substance 
in the fog equalled the partial pressure of the 
substance in the gas ; hence by passing the gas 
through a slow condensing main where the fog- 
globules wdll coalesce and settle from the gas 
slowly, the gas is largely denuded of its light oil 
constituents as is claimed in the lignite industry. 
Lignite carbonising being a low temperature 
process, a considerable proportion of the tar 
produced is very light specifically, and so the fog 
is slow in settling from the gas. The explanation 
of how the slow condensing main of the gas works 
helps to keep the lighter hydrocarbons in the 
gas is to be found partly in the nature of the tar 
produced, but more largely in the higher outlet 
temperatures at which the slow condensing main 
is operated. By fractionally collecting the tar 
I found in a particular test that the gas produced 
was capable of carrying as vapour at atmospheric 
temperature and pressure all the light oil produced. 
The cooled gas contained 3-5% of hydrocarbons 
absorbable by fuming sulphuric acid. All the tax 
present as fog at 80'’ C. was scrubbed out and 
amounted to about 2-75% of the weight of coal 
carbonised, and contained only a trace of solvent 
naphtha. By further quick cooling and scnibbing 
in cold water sprays to about 20“ C., about 0*13% 
of crude naphthalene crystals is obtained. SJo 
that by the tune the gas has cooled to 80' C. about 
d5'5% of the tar which has to be removed by the 
extractors has separated out as fog. If now' such 
a crude gas at 80® C. was passed through a slow 
condensing main, the fog would be steadily removed 
while the gas cooled relatively very little, and so 
the tar fog would have a much reduced oppor- 
tunity of exerting any solvent action on the hydro- 
carbon vapours in the gas, with the result* that 
these would be largely retained by the gas and 
the candle-power e^anced. As the temperature : 
at which the slow condensing main is operated ‘ 
is lowered, increasing amounts of benzene vapour, 
etc., would be removed from the gas. It is . 
probable, however, that at temperatures even ' 
considerably below' 80 ' C. little benzene would be I 
removed, for the gas is considerably below the I 
saturation point with regard to this vapour, i 
The principle involved is clearly the retarded ' 
cooling of the gas while the hulk of the tar fog ; 
is removed. The time occupied in the operation ' 
does not appear to be a material factor. The \ 
ideal stotc would be liic complete removal of all | 
tar fog* before the gas reached the temperature ' 
at which the light hydrocarbons W’ould be dis- ' 
solved. This is fractional tar collection in a i 
degree. Prof. IjOW'cs writes “ it was I'ealised ; 
that sudden cooling of tlie gas and condensation | 
at too early a period affected the illuminating , 
pow'er more than slow cooling. This is partly due ' 
to the tar being thrown out as a whole, while : 
with slow cooling some of the benzene is carried | 
away as vapour by the gas, etc.”* H is not, ! 
how'ever, speed of cooling but railmr one of time 
contact between tar fog and cooled gas that is 
the material factor. For — as has Ijeen shown 
above — the crude gas can be <iuickly cooled, and * 
the condensable tar removed almost wholly in 
one and completely in two operations with prac- 

* The CarbonixatiOD of Co»l, br Vivlao B. Lewei. 


tically no removal of benzene. At Granton (W 
Works, the slow condensing main is on the 


current principle, and so the condensed tar V 
the minimum opportunity for solvent actin 
on the gas. The slow condensing main at th^ 
Greenock Gas Works is on the direct current 
principle, and so the condensed tar has here th^ 
maximum opportunity for solvent action on the 
gas. The important point in the working of the 
slow condensing main is that the outlet tern, 
perature shall not be low enough to permit of the 
benzene, etc., being absorbed. Dr. H. Colman 
when working on the removal of the heavv' tar foe 
from the hot gas (about the year 1897), had two 
special objects in view — 1st, to remove the nanh- 
thalene more completely from the gas in the 
condensers, and, 2nd, to retain more of the vapours 
of the light oils in the gas and thereby inc^ase 
the illuminating x^ower. To effect these results 
one factor which he proposed* was to pass the 
hot gas through a “Cyclone” extractor. The 
gyratory motion imparted to the gas in such aa 
apparatus causes a centrifugal action which is 
much greater in the case of the tar drops thau 
in that of the surrounding gas owing to their 
higher specific gravity. The tar drops are there- 
fore thrown to the periphery of the centrifugal 
separator, where they coalesce and can be drained 
away. With the ratio of naphthalene to light 
oils 'obtaining in those days these objects were 
achieved. But with the latter production of 
naphthalene in later carbonising practice it was 
found that the crude naphthalene, etc., came 
down in a semi-solid mass in the condensers and 
blocked them. In Dr. (Holman's method partial 
tar fractionation was thus used as a means of 
overcoming two definite carbonising troubles. 

As we would expect, the writings of Williaia 
Young are rich in reference to fractional con- 
densation of tar. In the Young and Aitkea 
process the central feature was the analyser in 
which fractional condensation was cairied out. 
No effort was made, however, to collect separately 
the tar fractions deposited in the different seefionj 
of the analyser. The tar was allowed to flow 
downwards from section to section, so allowing the 
gas to take up as much of the lighter constituents 
of the tar as possible, this being the principal 
intent in the process. Fractional condensation 
with a counter current flow of condensed products 
thus took the place of sending the gas and con- 
densed products in the same direction.^ In an 
address Mr. Young gave to the West of Scotlantf 
Association in 1870 on “ Condensatiun." he 
showed that to retain the highest lighting value 
in the gas we must keep the gas and condens^ 
tar warm until they have physically separateetr 
and in order that the tar particles will settle 
the crude gas must be kept warm and 
to travel slowly, and furtner, that the tar 
allowed to cease contact with the gas only at su 
a temperature that it could not absorb the ng 
hydrocarbons.! In other words, there uius 
the shortest time contact between conden&cu 
and cooled gas. It will be shown later tn 
this is effected in complete fractional 
In later years, when the ratio of naphtna^ 
light oil.s in the gaa had largely 
Young abandoned the principle of Ajjat 
and Young process on account of the 
when it was applied the cooled gas was - . ^ 

with naphthalene vapour. With . possibly 
exception of the gas produced in ■ . 
vertical r<*torts. complete tar ‘ hfchaleue 

ahvays leave the gas saturated with ^ f b 
vapour when a high carbonising temp 
applied. 


• British Patent No. 4742/18W. . , 

t WlllUm Yonng, no »pprtci»«on, by Alhca v 


Vcl. XSXIV., So. 7.1 


PUKVES— THE FRACTIONAL COLLECTION OP CRUDE TAR. 


331 


-ri o failure of Brunck’g direct ammoma recovery 
« was principally due to the presence of 
Lrosite of tar in the saturator, resulting 
“^^Lhlv^ discoloured and unmarketable sulphate. 

Mculty was overcome in the Hoppers 
^ * siwft process by cooling down the gas, 
r'o'removing the tar, and after reheating the 
i'f passing it through the saturator. Revertmg ; 
fthforigmal idea of Brunck, Dr Hilgenstock, o ^ 
L ‘‘Otto” Company, perfected his pi-occss of i 
crabbing the crude gas with a spray of hot tar ; 
nd so completely removmg the Ur fog, without . 
Sing the gas below its dew-point tomperatu^ i 
dth regard to wator, then passing it through the i 
Vfnmtor After passing the saturator naphtha- : 
pnP and light oils are removed by cooling and , 
rmbbing with creosote oil. In the Simon-Carves 
iirect recovery process, before the gas rcacdios the 
atiirator lar is removed in two separate fractions 
)ascd on their different specific gravities principally, , 
)ut also narily on different temperatures. The ; 
irst is removed in a “ cyclone ” on similar lines 
0 that used by Dr. Colman (Messrs. Henry Simon : 
nmed the original patent rights of the Cyclone ■ 
lust collector), and the second in a patent 
' dynamic extractor,” where a much more intense 
■entrifugal action is used and the remaining tar 
og completely removed from the gas. We thus 
see that the success of the direct ammonia recovery 
Drocess is dependent on fractional separation of the 

^In 1907 Walther Feld proposed* to ^-rub 
he crude gas in his patent waahers successively 
it 160® Cm 80® Cm and 60® C., and so obtain as 
separate fractions pitch, heavy oil, and a lighter 
■)il. He further developed his process to include 
:he extraction from the gas of naphthalene, 
immonia and cyanide, etc. His process is 
applied at a number of Continental gas works, 
but T do not know with how much success. To 
?et the first, the pitch fraction, the gas from the 
collecting main is passed through h(*at-insulated 
pipes into the first washer at a temperature from 
200® C. to 160® C. This latter temperature is 
given by Feld as the dew-point temperature of the 
high-boiling-point hydrocarbons constituting the 
pitch. The washing oil in the upper part of the 
washer is a solution of pitch in a portion of the 
next condensate, and in the bottom chambers the 
pilch fraction itself. Before the gas enters this 
washer it must have deposited an almost solid 
pitch containing a large proportion of the free 
carbon. It is difficult to see how this can be worked 
up with the true pitch fraction on the lines of 
the Feld process. This appears to be borne out 
to some extent by the fact that soft pitch produced 
by the Feld process contains only 1% to 3% of 
nxfed carbon, which is less than is usually found in 
crude tar. If the crude gas enters the first washer 
at the higher temperature and the fall of 40® C. 
takes place in there, it is fairly certain that some 
of the fog then produced would pass this washer 
and so lower the efficiency of the fractionation. This 
difficulty would be experienced in each washer where 
a fall of temperature occurred. Such a procedure 
IS in fact attempting simultaneous production 
siiu removal of fog. Feld seems to have expected, 
pr else found, this difficulty, for he proposed to 
auproye the fractionation and to lowerthe tempera- 
ure of the gas at one stage by pumping into it a 
Thia* product extracted at a later stage. 


evaporating would leave behind some of 
e former fraction which had been carried forward, 
fi'actio^ he no doubt partially helps the 

Davidson expressed the view 
9 Pn«Ki fractionation of the tar by the 

ole heat of the crude gas could be simply 


effected in vertical retort and coke oven 
installations.* lie also described a method of 
producing in the gas-coUccting main a distinct 
and marketable pitch fraction in addition to the 
crude tar, which would certainly be lower in free 
carbon than that obtained in ordinary practice. 
Briefly his method is as follows. In the collecting 
main of the Dessau retorts an agitator works 
continuously. • A few minutes before the d^aw, 
tar is run into the main to a depth of 10^ inches^ 
and when the charging of the nine retorts is 
complete the level of the tar in the main is brought 
down to 4 inches. During the ensuing carbonising 
period the remaining tar, due to addition of pitch 
from the gas and to distillation, is convert^ to' 
pitch, which at the high temperature of the main 
(.3 ;j 0® P.) is Liquid. By regulation of the amount of 
tar added and run off, a soft or hard pitch may be 
obtained free from ammonium chloride. Obviously 
tar fog carrying free carbon will pass from the 
collecting main to the condensing system, and so 
the whole pitch fraction will_ not be obtained. 
Undoubtedly, however, a distinct pitch fraction 
is produced.* It will be noticed that the tempera- 
ture in the Dessau main, i.e. 350® F., is much 
below the final temperatures obtaining in ter 
stills, and so the process is more one of evaporation 
than disliUalion. In my opinion Dr. Davidson’s 
collecting-main method of producing the pitch 
fraction is superior to Feld’s. 

In the “ Cava ” processt for the distillation of 
tar the highest temperature to \vhich the ter is 
subjected is from 200® to 250® C., according to 
whether a soft or a hard pitch is required. In this 
process the distillation, or, more correctly, evapora- 
tion of the tar is effected by passing heated air 
over the tar contained in a horizontal retort. 
Bl^es mounted on a revolving central shaft 
plunge into the tar and expose thin layers of it to 
the oxidizing and evaporating action of the brisk 
current of air. Some of the lighter products are 
oxidized, and so the amount of the bituminous 
substances in the pitch increases, and likewise the 
yield of pitch, and it is claimed that on account of 
the low working temperature there is no increase in 
free carbon. Tlie evaporated products are con- 
densed and treated in the usual way.^ Dr. David- 
son’s method involves at least the principle of the 
“Cava” process, but the separation of the tar 
products is limited to the pitch fraction, and this 
IS not quite all recovered. 

In order to carry out tlie complete direct 
' fractionation of the* tar within the condensmg 
system, and also the evaporation and fractionation 
of a further quantity of crude tar by means of the 
sensible heat of the cnide gas, I would suggest 
the following method, using the plant indicated 
diagrainatically in Fig. 1. Briefly the method 
is as follows. The crude gas from the collecting 
: main passes bv the upstand pipe. A, and the foul 
main, B, to the scrubber at C. Here the gas is 
scrubbed by a- screen of anthracene oil contaimng 
some pit-ch, and all the tar fog containing the free 
^ carbon removed. The oil, etc., collecting in the 
■ receiver below flows to the pump, D, to be re- 
circulated, and there is also a continuous flow of 
the oil into the collecting main. The ^ounfc 
I passing into the collecting mam would be just 
what is necessary to maintain the hulk in this main 
: which would tend to decrease by the removal 
. of piUdi at E, and by evaporation. The gas 
passing 0, after further partial cooling, is scabbed 
• in F for the removal of anthracene oil. The oil 
: collecting in the receiver here is circulated by 
the pump. O, and all the surplus flows to the pot, H. 

. and from there to the storage. The pot, H, being 
in cominunication with the inlet to the pump, D, 


* Btitiih Patent No. 'SOjlW, 1907. 


! • Transactions, Scottish Junior Oas Association (Western Dis- 

1 irict), 1913-14. 


t foitish Patent No. 29,897, 1912. 
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, that the bulk of this fog goes forward with j remembered that Ike gas would he saturated with 

u The time during whieh the fog remains ; naphthalene vapour and any fall of temperature 

• snrav after its formation is too short for the : would cause a deposition. The content of naph- 

y to set big enough for extraction. The oil ; thalene could be reduced by antliracene oil in the 

^irrvinf' the pitch into the collecting main is following way, somewhat on the lines of the Young 
^rnnora'tcd and comes down again in the con- and Aitken pi-ocess and using the plant indicated 
j systems. There is thus a continuous diagrammatically in Fig. 2. 

rircula'tioii of anthracene oil carrying the balance 
of the pitch fraction back to the collecting main. 

\n is-'iiing pressure of 20 lb. per sq. inch would be 
sufficient in the first scrubber, this pressure being 
raked in a pump of the “ iXlbany ” orthe “ Drum ” 

^'Tlie "as from the first scrubber is now cooled 

explained above to the dew point temperature 
ior the anthracene oil fraction and scrublied with 
this oil. This oil flows through the pot, H, to the 
jtnraso. Since the pot, H, is connected to the 
inlet of the first scrubber pump, the oil will naturally 
keep up the bulk in the first section. In this way 
the temperature of the scrubbing oil in the first 
scruhber will be lower than the temperature of 
the gas which it has to clean. As the temperature 
falls 1 have found the fog which is produced more 
ind more difficult to extract. But 1 consider a 
spray pressure of 30 lb. per sq. inch would be 
sutlicient in this section. The extraction tem- 
perature here would like^^i.se vary with the car- 
bonizing conditions, but would be somewbat over 
100U'.‘ 

The gas now enters the down pipe. I, at a 
temperature of at least a few degrees above the 
temperature at which ammonium cldoride deposits Naphthalene Washer, 

occur, about 9IU It is now cooled by the external 
counter ouiTcnt flow of tar as already de.scribed 

and also by ammoniacal liquor spraxVd into it., The cooled gas or a proportion of the total bulk 
which dissolves the ammonium chloride formed after being heated to 80'’ passes into the bottom 
anrl so provonts depo.sit.s of that salt. This liquor chamber of a washer similar in principle to the 
returns to the receiver by the sealed dip pipe. Young and Aitken analyser. Exhaust steam, or 
111 cooling the gas it will become itself lieated the sensible heat of the recovered tar fractions, 
above the working temperature and this is oor- or both could be us(hI for this heating. This is not 
rected in the heat exchanger. The gas, now cooled indicated in the diagram, but a lieat exchanger is 

to its dew_ point with regard to water, i.s scrubbed shown in which the washing oil i.s cooled from its 

in J by a jet of ammoniacal liquor at about DO lb. recovery temperature to the temperature of the 
per sq. inch pressure. Tliis high pressure is gas. the gas being itself partly heated. The 
necessary to extract the lightest fog. For the cooled anthracene oil fills each of the trays up to 

first two sections the “ Otto " spray scrubber was the level of the overflow and runs through the 

suggested and the method of operation is similar washer in a continuous stream. In the bottom of 
to the usual practice, using, however. di(lVi*eul the washer by means of a steam coil the oil is 
scrubbing fluids. For this third section, however, maintained at 80''O., at which temperature it 
in iii’der to utilize the work done on the gas by tlie leaves the washer. At 80^ C. the anthracene oil 
jet. 1 think the best type of .scrubber cannot diss^dve. benzene and in fact, so far as 
would be one designed on similar liiies to the examiiiatioti of direct recovery tar extracted at 
, J-'j^ctor condenser. Tiiis would reduce this temperature indicates, very little solvent 

ccm^derably the work to lie done by tlie exhauster, naphtha even is removed from the gas. This is no 
ill the receiver, K, the tar oil ^YouiU separate from doubt due to the fact that the light oil vapours 
Scrubbing liquor and float on tlie toji of it, arc far from saturating the warm gas. It is quite 
nallv pavSsing away by the overflow to 1 he storage likely, therefore, that such a washer could be oper- 

• ^^^vy ci'eosote oil. The liquor would remain ated considerably below SO"* C. without material 

sy.stem. During the past year or effect on the benzene content in the gas; the 
1 ^ direct recovery plant 1 lowest practical temperature could be found only 

uqJ a number of experiments \vith the by experiment. This oil outlet temperature being 
I' tar extractor, and using civosote oil, much below the boiling point of naphthalene, the 

liquor mixed at varying ■ anthracene oil will dis.solve some of this hydro- 
^ have got efficient tar extraction, carbon. Tlie cold anthracene oil falling from tray 
whiV?^w point is to ensure that the fog to tray will be heated by the gas to SO® C. and the gas 

it extracted is present in the gas before cooled. To ensure the gas being in contact with the 

turo i f u- ® scrubber. The extrac-tion tempera- oil at atmospheric temperature in the final tray, a 

arco/r «‘^ctioii would be from 70® to 80® t’. cold water coil is placed in the gas space under the 
Poin! n carbonising conditions. From this top trav. When the oil in the washer is saturated 

inani, < is treated in normal direct recovery with benzene either by admixture or by extraction 

atiimnn' iiistance it is first freed from from the gas, no further action on the benzene in 

llien nf ifk 1 recovery saturaUir, L, and the gas can take place. 

water removed in, sav, an -‘Otto" Ueferring again to Fig. 1, theplant from the 

w theiWn extractor, M. The gas third scrubber on is already applied in the direct 

creosot^i exhausters through the usual ammonia recovery process, so that it is only that 

If tlie recovery of light oils. ^ part between the collecting main and this third 

for town lighting, however, • scrubl>ep which is added to the ordinary direct 

^rubbf'pa ^ take the place of the creosote . ammonia recovery plant, for the fractionation of 

in this particular case it is to be the tar. The cost of this addition, together with 
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the plant for dealing with theinbrought tar, for an 
installation carbonising 360 tons of coal per day 
would probably not exceed £3000 and would serve 
for the fractftnation of all the tar produced and 
added. The inbrought tar which could be dealt 
with might possibly reach 75% of that produced 
from the coal carbonised. The main attendants 
already required on such a <'oking installation 
could quite well look after the two extra pumping 
sets, etc. The storage tanks required would be 
the same as those used in a tar distillery of the same 
capacity. 

On account of the increased demand for benzene 
and toluene at the present time, there is added 
interest in the fractional method of recovering the 
tar products. In the ordinary condensing practice 
these products are divided between the tar and the 
cooled gas, so that to recover the whole of each, 
washing of the gas and also distillation of the tar 
must be resorted to. With direct fractionation 
only one operation, the washing of the gas, is 
required. Anything tending to increase the output 
of toluene, either by better recovery methods or by 
increased production per ton of coal carbonised, is 
highly desirable at the present time, not only on 
account of the bettor financial return but also on 
account of national requirement. The required 
conditions in carbonising would seem to be such as 
would give a high partial pressure of methane at 
the moment of destructive distillation. From 
experiments I have made on ammonia production 
in Dulk carbonisation I consider the ratio of toluene 
to benzene produced will follow the yield of 
ammonia. 

I have endeavoured above to show that in many 
of the special methods applied for the extraction 
of the tar, fractional separation has been an under- 
lying factor. The condition “ that the tar should 
leave cont^t with the gas only at such a tempera- 
ture that it could not dissolve the light oils ” 
wWch Mr. Young stated in 1870, is fulfilled in 
direct tar fractionation. !Mr. Young abandoned 
the principle of the Young and Aitken process on 
account of the trouble with the condensers, etc., 
due to the greater amount of naphthalene pro- 
duced in later carbonising practice but, as I have 
indicated above, an extended application of this 
principle using naphthalene-free anthracene oil 
would overcome tms difficulty. I consider the 
method advocated by William Young so many 
years ago is still the correct one for gas works 
condensation practice and particularly so with 
carbonisation in continuous vertical retorts. In 
a number of works using these retorts, surprisingly 
low candle-power of the gas has been found on 
account of the light tar fog persisting with the gas 
till almost the final stages of cooling and so re- 
moving from it illuminatirig hydrocarbons. 

Discussion. 

Hr. M‘Leod said, in regard to counter current 
versus direct current flow in condensation, thfit it 
was really a temperature question. There was 
only a thin trickle of liquor and tar running down 
the slow condensing main, so that the actual 
contact was comparatively slight and there could 
be no very great scrubbing action : hence, pro- 
vided the temperature did not fall — and in 
Greenock it did not fall below 140'’ — whether 
there were direct current flow or counter current 
flow did not make much difference. In Greenock 
Gas Works the naphthalene problem had been 
solved by putting down a separate washer with 
special washing oil, and in addition to that 
vaporising a little low boiling point oil into the 
gas after washing was flnished. The system 
described by Mr. Purves was, how'ever, a much 
simple^rocess. 

Mr. Va 68 thought that there would be a saving 
of the fuel required to re-heat the tar. To apply 


the system to gas works would involve a 


j alteration in the mains. 
Prof. Thomas Gray 


serioug 


j jTi'ui. vittAi said that the oietlifj 

i proposed by Mr. Purves for the fractional co? 

; densation of coal tar appeared to be quite pract' 

: able. It involved no new principle, as the methS 
' of separating liquids by bringing their vapomJ 
i into equilibrium with condensates at different tern 
! peratiires had long been practised in colnnin stills' 
and the means wliich was proposed for establLsW 
this equilibrium was one which had been in regS 
use for several years in connection with the Otto 
direct^ system of recovering by-products from 
coal distilled in coke ovens. He found it difficult 
to accept Mr. Purves’ statement that the work 
in connection with the plant, involving as it 
the regulation of temperatures in a somewhat 
elaborate system of heat interchangers, could be 
supervised by the same operative who takes charge 
. of the simpler Otto plant. In order to ensure 
uniform results in practice it would be necessary 
to exercise very careful supervision and to employ 
more highly skilled labour. It would be interesting 
to have estimates of the costs of installation 
upkeep, and working of a plant of the size proposed! 
for comparison with the corresponding figures 
for a plant designed to collect the tar in one 
fraction, combined with stills for the distillation ol 
15 tons of tar per day. While Mr. Purves was not 
in a position to give actual figures, he might be 
able to give some indication of the working costs 
from his experience in handling tlie “ Otto” 
plant. 

Mr. Moore said that he had seen Feld’s first 
plant in operation in Austria about six years ago, 
and which had failed, not because the process of 
condensation was a failure, but because in Austria 
' they could not use the products and on account of 
duty charges they could not send them into 
Germany. Since then he had seen Feld’s process 
successfully at work in Germany. It could produce 
pitch quite easily with a melting point varying 
irom 70" C, to 90" C, A new plant on the Feld 
system in course of erection last year at Sterkrade 
was estimated to cost £60,000. 

He considered the plant proposed by Mr. Purves 
would prove difficult to work as at present arraiipd, 
and saw no reason why a much simpler plajfc 
after the style of the bubble washer could not be 
used. That washer would require considerable 
pressure to force the vapour through the column^ 
but he thought the same result would be obtained. 

Mr. W. H. Coleman asked whether the vanous 
condensates were obtained in a marketable con- 
dition. If they had to be distilled before tbev 
could be sold, then it was questionable wheth^ j* 
would not be more profitable to collect the wbCMe 
in one fraction and distil at once rather than to 
collect and distil them all separately. He wow 
like to know exactly what Mr. Purves mpant y 
the statement that the yield of toluene 
the yield of ammonia. He thought he was ng 
in saying that the yield of toluene ugn 

the temperature increased, that is to sav, ^ 
carbonising at a higher temperature tne 
contained larger quantities of benzene tnan 
temperature tar. He had examined some hu“ 
of samples recovered from coke ovens, a ^ 
the average there was three times as murn 
' per ton of coal in the gas as there was m , 
i recovered from that same ton of coal; ^ . ^,gpe 
; all the toluene were recovered from tjic ^ -^ges 
! would be very nearly enough for the p 

i for which it was required to-day. . 

Mr. Robertson said that 
' used for the purpose of making pi^h, us 
be greatly reduced owin^ to niu 
temperature and the serious trouble ^jjoride 
arise, due to the presence of acted 

in the tar ; this substance when ois 
strongly upon iron. With such a 
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regard to the danger of pitching-up, due . 
f ’TTe'^ular working, and the fluctuating atmos- 
temperatures, it would be difficult to keep 
fhP main at the requisite high temperature, and ! 
fhU difficulties would hinder very much the • 
er working of the coke ovens. By using steam | 
£1 keep the pitch liquid, more water vapour would ; 
Z carried away by the gas, and would be con- i 
Sensed out again on cooling the gas to remove the , 
nanhthalene, thus increasing the quantity of waste : 
Ualior to be dealt with. Mr. Purves had said that 
the ben/ol was divided equally between the tar 
and the gas: 9.5% existed in the gas, and the 
remaining 5 % in the tar. 

The Chairman said that the process proposed by . 
Mr. Purves rather a delicate one in respect of 
the balance that must be attained and maintained 
between the amount of heat carried into the con- 
densing system and the cooling effects of that 
system. A difficulty that might upset all eal- 
cnlations was variation in atmospheric conditions. ' 
At any season of the year there mi^ht be a con- 
aideratle variation in conditions within a few hours ! 
caused by a change from wet stormy weather ' 
to dry still weather. Moreover, he would expect 
a diSWent rate of working necessary as between 
summer time and winter time. Manufacturers 
of pitch were asked to make it in various .states 
of hardness. Some of it was wanted so soft as • 
to be really thick tar, while, from the States, there 
was a demand for a quality so hard tliat it had • 
lost all plastic qualities and become a very brittle 
substance. To produce such differences in hard- : 
ness must call for great variation in the conditions 
of working, and he should be very doubtful whether 
these extreme varieties could be produced by the 
proposed process. He did not think the “ Cava ” ! 
process would be a good one for distilling tar, 
because the evaporation was done by mean.? of , 
heated air: some of the products were oxidised 
and a larger yield of pitch obtained. His own 
experience of blowing air through heated tar was 
that the free carbon was increased and the plastic ■ 
and cohesive properties of the pitch were impaired, 
so he should not expect to obtain a good quality of 
pitch from the “ Cava ” process, but the principle 
might be usefully applied if hot gas could be used 
as in the hydraulic main. Mr. Purves proposed 
^ wash out naphthalene with anthracene oil 
kept at a sufficient temperature to leave the 
bemol in the gas, but that seemed to him to depend 
on a rather narrow margin, and he thouglit it would 
te simpler to wash out everything and then put 
tack sufficient benzol to give the illuminating 
power required. By working in that way it was 
possible that purifieation of the ga.*? would be 
assisted. For instance, by washing with blast 
lurnaee oil, which was a splendid solvent for 
benzol, and carbon bisulphide, it 
/s/fu possible to remove practically the whole 
or these substances. 

I’oply, agreed with Mr. McLeod 
nia- little whether the slow condensing 

.0^, the direct current or the counter 
principle. The effect on the gas of the , 
condensed tar in the main was 
with that of the tar fog. In 
tliAi.o k?T ^'^Sgostion made for dealing with 
thif ,Pt>thalene problem, his intention was to show 
cii'rtfxnr application of Young’s counter 

practice w^ould overcome the 
abqnri?,,? difficulty which had caused him to 
fufi 111 • u P^oess. In addition to the saving in 
eiTeri .^^oecssful direct fractionation would • 
carhfiAici^ fractionation of added tar from other 
would yield a further fuel 
tion of had quoted Carlmnisa- • 

applied ?n ^ the proportion of the heat : 

ty the ffftl which was can*ied away i 

a > tar, and water. In coke oven practice j 


with wet coal the proportion was probably some* 
what higher. As Dr. Gray had stated, the 
method proposed for the fractioBal collection 
of the tar involved no new principle. It was all 
covered by the work of William Young. The 
application of fractional tar collection in modern 
practice was, however, almost wholly the work 
of foreign chemists, as witness the Feld process 
and the direct and semi-direct ammonia recovery 
procease.s. It appeared well worth while to have 
a discussion on the subject by our own chemists. 
He selected the “ Otto ” tar spray for the removal 
of the tar fog because after practical experience 
\vith several typ<^ of tar fog extractors he con- 
sidered it easily the best. The regulation of the 
temperature of the gas to the water dew point, as 
was required in the Otto process, was quite simple 
and was done by the man in charge of the exhausters. 
The controlling of the other two temperatures 
could quite well be done by the “ main” attendants, 
as their ordiiuiry duties \vould be done away with 
in such a proces.s as this. 

As Mr. Aloore had remarked, the benzene and 
toluene were not fractionally condensed. He would 
draw a very distinct line between condensation of 
tar and absorption by tar. These two products, 
henzeue and toluene, were not, properly speaking, 
condensation products. Since the permanent 
gas was quite able to carry the whole of each 
by saturation at ordinary temperature, the 
presen(‘e of these in the crude tar was entirely 
due to solution, the gas and tar having cooled 
sufficiently in contact with each other. He did 
not share Mr. Aloore’s opinion of the equal 
suitability of bubble washers. With a l^e 
bubble washer it would be more difficult to main- 
tain constant temperature with a simple tar spray. 

The fractions obtained in direct fr^tionation 
would differ somewhat from those obtained in the 
ordinary tar distillation and partial destructive 
distillation process. Comparing the products solely 
within the scope of direct fractionation, he would 
hardlv expect a difference of a few degrees in the 
extraction teinpcrature«to make a material differ- 
ence in the composition of the product. He had 
not actually obtained all these condensates. 
The process was really only a suggested one. But 
judging from those fractions which had been 
obtained and from the efficiency of the tar ex- 
tractor, he was confident that the fractional 
separation of the products would be quite clean ; 
for instance, the anthi’accne oil would not be 
contaminated with the tarry matter of the previous 
fraction. The heavy tars were more easily 
separated than the lighter ones. j:Vfter scrubbing 
the hot crude gas with a hot tar spray he had seen 
the sulphate produced, bv the direct method, snow 
wliite and later the naphthalene extracted bright 
yellow in colour. The melting point range of the 
latter was found to be 69 — 72'’ 0. as agajost 
70-^ — 73"^ C. for that separated from creosote in a 
tar distillery. He agreed that the future of such a 
process would depend on the cleanness of the 
fractionation. In regard to the yield of toluene, 
he did not mean that those conditions which 
would trive Hie highest possible vield of animonia 
would also give 1 he highest possible yield of toluene, 
lu order to get the highest commercial return 
from a carbonising plant it was necessary to work 
within a certain range of temperature and other 
conditions. Within that range the yield of 
ammonia varied in the same direction as the yield 
of methane. As a liigh partial pressure of methane 
at Uio. time of carbonising would seem to be the 
required condition tor good yields of toluene, 
he would expect the ratio of toluene to heuzeno 
produced to vary in the same direcUon as that of 
the ammonia and the methane. The ratio Mr. 
Coleman gave lor toluene in the gas to that in the 
tar w'as, tie thought, much too low. The ratio, 
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however, mieht be anything, as it was purely a 
function of the method of condensation. 

The tempe^ture in the mam would not be higher 
than that already found in mains without dip pipes 
and working with all tar conditions. In regard to 
possible corrosion from ammonium chloride, 
he thought too much was generally made of this 
factor and he could not agree tliat any corrosion 
at all would occur. At the high temperature 
occurring here ammonium chloride would not 
exist at all as such, and its free radicals would 
not combine until the temperature fell to some- 
what under 100 '“ C. The free hydrochloric acid 
could not corrode the iron, as the crude gas was 
dry until the temperature fell and the water dew 
point was between C. and 75° C. Once formed 
dissolved the chloride was always present 
in excess of ammonia, and as there was no question 
of dissociation, there was no evidence of internal 
chloride corrosion in the plant after fuUv four 
years’ continuous working. Thei-e would be no 
greater danger of pitching up than there was with 
other collecting mains working under all tar con- 
ditions, and the problem was not to keep the main 
at the requisite high temperature, but rather to 
bring the temperature down. The use of steam 
in the collecting main would certainly increase the 
amount of condensate ultimately produced, but 
this condensate was not a noxious product such 
as was produced from ammonia stills. lie did not 
say that the benzol was equally divided between 
gas and tar and thought the proportion stated bv 
.Mr. Robertson was about correct. With direct 
recov'ery practice, however, no benzol, etc., occurred 
in the tar. He un<lei*stood that if proper care 
were taken in the working of the Cava process 
no increase of free carbon cTccurred. The washing 
of the gas to free it partly from naphthalene as 
carried out in gas orks was done solely to reduce 
the tendency to choking in the distribution 
system, and simple washing wa.s cheaper than 
combined washing and distillation of the absorbing 
oil. 


MR. ROBERT IL^.MILTOK IX THE CHAIR. 


Meeting held at Glasgotc cn ^Tuesday, 'IZrd Fchrunni. 
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MOLASSES AS A SOURCE OF ALCOHOL FOR 
THE PRODUCTIOX OF POWER. 

BY T. If. P. HEiilOT. 

The suitability of alcohol for generating power 
in the internal combustion engine has been suffi- 
ciently established by exact tests and by practical 
experience of alcohol motors for general purposes. 
The conclusion thus drawn is that, although the 
calorific value of alcohol is little more than half 
that of petrol, the efficiency per b.h.p. i.s from 28% 
to 31% compared with from 16% to 20% for 
petrol. This higher efficiency of alcohol is due to 
several factors, namely : — The volume of air 
required for complete combustion is about one- 
third of that required by petrol, thus reducing the 
waste of heat in the exhaust, "i'his smaller dilution 
with air ensures more perfect admixture before the 
explosion, and, consequently, favours ccunpJete 
combustion. The mixture can be .subjected to a 
pressure of 200 lb. per sq. inch in the cylinder 
without .spontaneous ignition ; the safety limit 
for petrol is 80 lb. Mixture.s of alcohol ^■apou^ 
and air, containing from 1 to 13*6%, alcohol, are 
aH explosive, whereas the explosive range of petrol 
is from 2 to .5%, thus requiring more exact iuijust- 
ment of petrol and air in the cylinder. The 
exhaust from the alcohol engine is .srnokeles.s and 
nearly odourless, and the products of combustion 
do not clog the cylinder valves. 

Tn view of the rapid development of the internal 
combustion engine, and the increasing cost of petrol, 


which may he expected to rise considerably as iy 
limited supplies become partially exhausted it • 
reasonable to regard alcohol as the fuel of tif 
future, and to inquire whether it miffht ^ 
compete successfully^ with petrol to-day if prod/2 
from the cheapest raw material, and freed h 


existing taxes which artificially increa.se its cost 


freed froj^ 
— a.se 

far beyond the actual cost of production. 

The raw materials now available are starch 
cellulose, and sugar. In the case of starch th 
cost of alcohol includes that of raising the cro^^ 
harvesting, and transport to the distillerv befo£ 
the conversion of starch into alcohol commence 
In the production of alcohol from sugar, howevS 
the by-product of an existing industry is avail! 
able, namely, molasses. The cost of raisinff* 
harvesting, and transporting the cane or beet 
crop is rightly charged to the sugar. This com- 
parison between starch and molasses is well 
illustrated by Peck, of Hawaii. “ If the 21 million 
gallons of molasses produced in these islands in 
1913 had all been converted into alcohol, over 
9 million gallons of 90% alcohol would have been 
produced. A bushel of corn yields 2-8 gallons of 
90% alcohol, and an average yield of corn is 30 
bushels per acre. Therefore, to produce 9 million 
gallons of alcohol, 3,248,000 bushels of corn would 
be required, representing a crop from 108,000 
acres, an area only 5000 acres less than that from 
which the 21 million gallons of molasses were 
derived together with tlie main crop of 500,000 
tons of sugar shipped.” Similarly, a bushel of 
potatoes yields 0-73 gallon alcohol and an average 
crop gives 205 bu.shels per acre. Thus, 9 million 
gailon-s of alcohol would require a crop froiu 00,000 
acres, or 53 of the acreage required in Hawaii to 
produce the same quantity of alcohol plus oO.OOtl 
tons of sugar. 

Another point in favour of molasses is that it 
has only to be diluted in order that fernjentitioa 
may commence. In tropical distilleries adjoining 
the sugar factories, the air-borne veast is sufficient 
to cause vigorous fermentation within a few hours 
after dilution or, as it is called, “ setting up the 
wash.” 

The nianufacturo of alcohol from niolaj:ses is 
a long established industry, and in many countries 
a distillery forms an adjunct to the sugar factory 
ami is \voi’ked under the same management. 
Hitherto, the manufacture of rum has been the 
object in view, although methylated spirit is 
produced in .some countries. But, owing to the 
small demand for mm and the cost of freight 
containing ve.sstTs, other methods of utilising 
mola.sses have been adopted and are referred to 
below. In .some countries, molasses is literally,^ 
waste product, and the problem i.s how to get na 
of it. The erection of large distilleries in sugar 
growing centres might solve this problem if there 
were a .steady market for alcohol as fuel an 
<*heaper means of transport than tlio^e 
employed. 

Cane molasses. 

The posMlile production of alcohol 
.source may be calculated from the statistic.-. 
analysKs given in Tables L, 11. , and IIL 

Table I. 




IhlJ-ll. 

■ 1911-12. 

j 1912-I3- 


<’atie 

Bci't 

Ujus. 

J49,00<l 

ton?. 

1 s,:{.'4.non 
! H.&oo.ouo 

tons. 

9,007.000 

6,»20,000 

tons. 

' 01 77,000 

I 8,966.000 

1 tJ'onS’ 

i 

Total 

U,93«.000 

16,914,000 

15,887.000 

18,143,000 j 

19,033.666 




- 

— — — " .ll.n.InTlS* 


Average for caoc =9 milliontons. Averager 
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Tihle I. shows the production of cane And beet 
‘ s for the years 1909 to 1913. The average 
mnual production for these years was very 
leariv 1" million tons, 53% of w'hich was cane 


lugar. 


Table II. 


Prodiiction of cane molassea. 



Million gailonn. 

Per cent, on 
sugar made. 

Hawaii 

16 

i9r» 

Java 

52 

25-4 


90 

27-3 

Queensland 

64 

21-4 

Egj-pt 

14 


Average 

- 

23-7 


Table 11. ^ives the production of cane molasses 
Q a few typical countries, also the percentage by 
I'eight of molasses on commercial sugar produced, 
"his percentage varies with the purity of the 
aw juice, which, in turn, is influenced by climate, 
oil, and variety of cane cultivated. Excluding 
ome higher percentages due to antiquated pro- 
esses or inferior machinery, the above figures 
verage 23*7% of molasses on weight of sugar, 
"he world’s production of 9 million tons of cane 
ugar includes million tons of Indian “ gur ” 
rom which no molasses is separated, but wliich 
epresents the total solid matter of the juice after 
vaporation of the water. This native sugar is 
lartly consumed as such, or partly refined by the 
nnsumer. Only a few modern factories and 
(■‘fliieries exist where this crude product is worked 
ip into white sugar yielding molasses. Of the 
aolasses thus produced, about 5% is converted 
fito alcohol, another 10% is consumed in the 
aw state, and the remainder is used for mixing 
iith, tobacco. 


As there is little prospect of modernising th( 
ugar industry of India, her contribution of molassej 
5 too uncertain to reckon upon in calculating 
he possible production of alcohol. Deducting 
contribution of sugar, tbere remains 0^ 
iiiilion tons of cane sugar yielding 23-7 % by weighi 
I molasses, or 1} million tons of cane molasses, 
nit ^^^P^sitjon of molasses varies with th( 
'unty of the juice extracted from the cane ; tht 
constituent are given b\ 
T f on “ Cane Sugar ” : water 

fr,°Qno/" ’ 25 to 40% ; reducing sugars 

to 3po/„ ; ash, 7 to 15% ; gums, 3 to 5% ; othei 
S “™-™gars, 10 to 20%. The v.-.lue ol 
distiller depends solely on th( 
^ Table ^.hese percentages are giver 


i 


i 


I 


Table HI. 

Composition of cane moJasses. 



Sucrose. 

Seducing 

sugar. 

Total as 
glucose 
(dextrose). 

" ; asu crop),' ■ 
.'i'lsiana 

30-0 
• 33-2 

33-4 

144) 

23-6 

I8‘l 


•t-Mco , 



57’4 

'"merdra 


KrH 




itw 


67-0 

Average . . 




— — 



a/'*/ 


ipidly inverte^^h^ directly fermen 

^t'Diation nf f ^ invertase of ye 

"■on of fermentable sugars. Columi 


Table gives the total sugai-s expressed as glucose, 
and the average is 57-7 On million tons of 
cane mola.sses, this represents 8l5o,500 tons of glu- 
cose (dextrose). 

Theoretically, glucose yields 5M% by weight 
jT ^Ihohol. The lower yields obtained in modem 
distilleries are due to the following causes ; In- 
complete fermentation of the sugar present owing 
to lack of nutrition of the yeast cells ; bacterifu 
infection causing decomposition of sugar without 
formation of alcohol, or producing toxic acid 
substances which retard or prevent the develop- 
ment of the yeast ; insufficient aeration during 
fermentation; the presence of unfermentable 
reducing substances in molasses which are reckoned 
as fermentable sugar by the usual methods of 
analysis ; losses of alcohol during distillation. 

The investigations of Deerr and Peck proved 
that 83% of the total sugars present in molasses 
can be converted into alcohol. From 5 to 6% is 
consumed in the formation of glycerol and other 
by-products of fermentation, and about 6% 
apparent loss is due to unfermentable substances 
reckoned as sugar. 

The possible production of alcohol from cane 
molasses is, therefore, 83'^^ of 885,500 tons = 
718,305 tons glucose, yielding 51T% alcohol, or 
307,000 tons. ' 

Beet molasses. 

The average yield of commercial sugar % on 
root.s was 15-38 in ten European countries during 
the 5 years ending 1911. The highest yield was 
10-32% in Germany, and the lowest 1^-18% in 
France. The yield of molasses varies from 3 to 
4 on the weight of roots. Taking the lower figure, 
there would be obtained 10-5 tons of molasses per 
100 Ions of commercial beet sugar. This ratio has 
been much reduced by various methods of ex- 
tracting the uncrystallikble sugar from molasses ; 
thus, a modern Gerinan factory extracted 16-6% 
commerciul sugar and obtained only 1*33% of 
molasses, or 8% molasses on weigHt of sugar. 
But, when molasses is to be converted into alcohol, 
such further treatment is not profitable and the 
above ratio of 19-5 may therefore be adopted. 

Boot molasses contains from 18 to 53*^0 sucrose, 
10 to 12% ash, IS to 20% organic non-sugars, 
and about 2tri’o water. As this forms a very 
viscid material, it is usually diluted somewhat 
before leaving the factory. The theoretical yield 
of alcohol is 53 H^o of the, contained sucrose, and 
the practical yield may be put down at 83% of 
this, as in the case of cane molasses. 

The possible production of alcohol from beet 
molasses is, therefore, as follows: 8 million tons of 
beet sugar yielding 19-5 *^0 l-5d million tons of 
molasses, containing 50 or 780,000 tons of 
sucrose: 83% of this is 647,000 tons yielding 
53-8%, or 348,000 tons absolute alcohol. Total 
possible pi-odiiction from cane and beet molasses 
= 715,000 tons, or 200 million gallons. 

This estimate is considerably lower than that 
which appeared in the “Fuel Supplement” to 
“ Tlie Times ” of December Ist, 1913, from which 
the following extract is taken. “ On tlie assump- 
tion that 18 million tons of sugar are produced 
annually, half being cane and half beet, and tliat 
for everv 100 tons of cane sugar, 30 tons of molasses 
containing 50 «« sugare are produced, this repre- 
sents million tons of cane molasses available 
for fcrnieiitation. Assuming 90 % of the theoreti- 
cal yield of alcohol to be obtained in practice, 
this would yield 050,000 tons of absolute alcohol. 
In the case of beet, it is assumed that for every 
too tons of beet sugar, 17-4 tons of molasses, con- 
taining 50% sucrose, are produced. This repre- 
sents 1,566,000 tons of beet molasses capable of 
yielding 350,000 tons of absolute alcohol. Total 
from cane and beet molasses is one million tons.” 
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The production of cane molasses appears to be 
over-estimated by assuming that the sugar 
produced in India yields the normal proportion of 
molasses. Further, the assumption of 00 % of the 
theoretical yield of alcohol appears excessive. 

Actual production of alcoJtol from molasses. 

In’tlie article just referred to, it is further 
estimated that the equivalent of 52,000 tons of 
absolute alcohol is annually produced in the form 
of rum from cane molas.ses. Ueerr estimates this 
production at not less than 20 million gallons of 
spirit, containing 75 % alcohol. This corresponds 
closely with the above estimate. The actual pro- 
duction of alcohol from cane molasses is, therefore, 
14% of the possible production, based on the 
given above. 

Statistics relating to the production of alcohol 
from molasses alone are scanty, but the following 
few examples are of interest. In 1905, the United 
States of America produced rum equivalent to 

896.000 gallons of absolute alcoliol, and other 
spirits equivalent to 6 million gallons of absolute 
alcohol from molasses, probably both cane and 
beet. The total production from grain, molasses, 
and other materials was 74 million gallons, so that 
the molasses-alcohol represented 9-6 of tho 
total. In 1902, Peru produced ^ milUon gallons 
of alcohol from cane molasses only, and exported 

600.000 gallons. In Mexico, the annual production 
from cane molasses is about 22 million gallons. 
In 1904, France produced 13'8 miiliou gallons 
from beet molasses out of a total production of 
49*6 million gallons, or 27-8% from molas^s. In 
the same year Germany produced 2-45 million 
gallons of 95 % alcohol from beet molasses out of 
a total production of 101-8 million gallons, or 
2-4% from beet molasses. 

Mohcsec compared vHth other rate materials. 

The practical yield of alcohol from dlHerent raw 
materials, and the approximate coat of each per 
gallon of 90% alcohol produced from it, is shown 
m Table IV. 

Table iV. 

Practical yield of alcohol from different raw materials. 


Cost of raw- 
material 
per gallon 
1)0% alcohol. 


Cane mobsscs (57-7% 

Gallons 
, absolute 
alcohol 
proiliiced 
per ton. 

Percentage 
of thcoretiCHl 
yield. 

total sugars) 

Beet molasses (50 °q 

m 

83 , 

sucrose) 

63 

83 

Potato (20% starch). . 
Beetroot (l j-4% 

3« 

77 

sucrose) 

Maize (60% starch and 

20 

87 

aagar)-f 8% malt . . 
Bice (75% starch) .. 

Wood sawdust 

Nlpaj)alm sap (14 — 
16% sucrose) 

84 

80 to 00 
28 to 45 

87 . 

5-0% by vol. 

74 


jYiI to 8(1. 

Yil to 8a. 
7fcl. 

1/1 

llAJ. 


The yield from mola-sses of the above composition 
and of 1-47 density may also be cxpresse<l by 
volume, as follows ; — 

1 gallon of aiisolute alcohol Is obtained from 2-2 
gallons cane molasses, or 2-5 gallons of beet 
molas.ses ; 

1 gallon of !J0<;„ alcohol is obtained from 2 
gallons cane molnsses, or 2-3 gallons of beet 
molasses. 

The value of molas.ses varies from njil, when it is 
thrown away, up to a maximum of almiit 4d, per 
gallon, so that at this highest value, the cost of 
molasses per gallon of alcohol obtained would beSd, 


Beet molasses has about the same value as 
molasses per gallon of alcohol obtained theiefr?*^ 
I The variable value of cane molasses may 
1 trated in the case of Cuba. Prinsen-Geeriiffs 
that by far the greater part of Cuban 
I sold to the Whisky Trust of the United 
j but some is sent to Europe, some is distilled localf ’ 
I and the remainder thrown away as useless, mj’ 
j sold, the price varies from 3 to 8 cents per ealin 
j according to its percentage of sugar. TTie markS 
; price of molasses further depends on its value 
' other purposes than the production of alcohd 
I which may be briefly mentioned. When used 
i feeding stock on the sugar estate, the confc^S 
. sugars are converted into work and the fertilisiM 
I constituents, namely, potash and nitrogen, cauS 
; returned to the fleld.s in the form of dung tins 
j utilising the molasses to the fullest extent with a 
; minimum of labour. Or, the molasses may be 
: sold for the same purpose, either in the raw state 
or mixed with other materials, as in the weli-kno\\n 
cattle foods sold under the names of “ Molascuit” 
and “ Molassine." The former is a mixture of 
molasses and finely divided cane-fibre ; in tie 
latter, dried moss is substituted for cane fibre. 
Both products can be manufactured on the sugar 
estate or in the locality, and the meal thus pV 
duced can be shipped in sacks. 

Molasses is also frequently used as fuel when the 
supply of crushed cane from the mill is insufficient 
to supply steam to the sugar factory. The carbo* 

, hydrates are thus utilised, but the fertilising con- 
stituents in the residual ashes are either lost or 
rendered unavailable to the plant by fusion m the 
: furnace. 

As a fertiliser, molasses is very troublesome to 
I handle and the carbohydrates are lost by fermen- 
tation in the soil, which tends to produce acidity 
and sourness when the soil is deficient in lime. 

There remains the possibility of first converting 
; the sugars into alcohol and then utilising the 
residual liquid as fertiliser, or extracting the potash 
; and nitrogen from it. 

Peck states that the loss of potash in inolasseJ 
exported from Hawaii or run into the sea amounts 
: to one-third of the total potash annually imported 
to the United States from Germany. That supply 
being now cut olT, the recovery of potash from 
molasses becomes more urgent. A long ton of 
Hawaiian niol^ses contains 89 lb. potash, 14 lb- 
nitrogen, and 4 lb. phosphoric acid. These con- 
stituents were formerly valued locally at C, 20, and 
2 cents per pound respectively, giving a toUl 
value of 5^8 per long ton of molasses, whereas the 
market value was §6.6. The value of potash safe ; 
has since increased five-fold. On burning, 
yields a charred residue containing about 20, o ; 
potash, but the nitrogen is lost. If the mol^f 
be first fermented and distilled, and the readiJ 
evaporated and burnt, this evaporation incr^ 
the cost of recovering the potiwh. In counto 
where the sugar cane is irrigated, the dilute es 
tillcry residue can be discharged into the irrigaw 
cana]^ and thus distributed over the fields withc 
labour or expense. But, in other cases, the 
must be concentrated as far as possible to 
transport. Complete evaporation of the 
difiicult, and, as the solid matters are hygro^J*^P ^ 
a marketable article is not easily 
method of treating the residue from 
working with beet molasses is to mix the 
concentrated liquid with superphosphate) 
absorbs it, forming a fairly dry prodnch 

Cost of producing akohol. 

If the potaah and nitrogen are their 

fermentation and production of 
fertilising value covers all expenses of 
leaving alcohol as a by-product, free 
Assuming, as we may, that the future pn 
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( alcohol from molasses would be on a larger scale 
than in the distilleries now producing rum, this 
complete utilisation of molasses would be more 
warticable than at the present day. The profits 
which might be expected are indicated by tbe 
following balance-sheet, which is reproduced from 
a paper on “ The cost of manufacturing alcohol 
from molasses,” by Antoni, of Hawaii. 


Oidillery Balance Skeet. 

mill- expras.'s, trealini! 2000 gallons of molasses— 

Oil li.r ilistilling 370 galls, alcohol -435 g.ills. 

„ evaporating 8000 galls. watcr-euO 

635 galls, at ^ cents = $25-40 

4 men at $1.50 •. 6.00 

Uistiller at $10 10.00 

41.40 

For crop lasting 175 d.^ya, treating 350,000 gallons of 

iflnlassos $7,21.5 

Depri'dation anil repair- 10% >20% 2,000 

Interest and ta.ves = 10 /o J 

Incidontal expenses "55 

10,000 

Denaturing agent, 15,000 galls, at 20 cents 3,000 

Total fi.\pcnse3 $13 000 


(urns— 165,000 galls, denatured alcohol of which is used for 
Ploughing ths estate 25,000 galls, at 10 cents... $2, .500 

Hauling nano to factory 50,000 g.ills. at 7*5 cents. 3,750 

Sold autside .. 90,000 galls, at 15 cents. 13,.500 


17,5,000 galls, fertiliser sjTUp at 9 cents i.’,75o 

Total 3.5.500 

Expenses 13,000 

Profit $22,500 


Taking as an ex«ample a sugar plantation of 
5000 acres, producing 12,500 ton.s of sugar and 
350,000 gallons of molasses during a crop season of 
175 days, the distillery has to treat 2000 gallons of 
molasses per day, or 10,000 gallons of diluted 
molasse.s after fermentation. 

The chief item of expense is find ; hut a modern 
sugar factory can usually supply suflicient steam 
for distillation as well as for sugar manufacture 
from the crushed cane leaving the mills, a fuel 
which costs nothing. 

it is here a.'ssumed that oil fuel is used I)olli 
for distillation and for the subsequent concentration 
of the distillery refuse to the form of syrup which 
can be used as fertiliser on the estate’. For dis- 
tillation, not more than half a gallon of oil is 
to produce 1 gallon of strong alcohol, 
While for evaporation hv multiple elTcct, 20U 
SaiJons of oil is required to evaporate 8000 gallons 
01 water from the distillery residue, leaving 1000 
gallons of fertilising syrup. 

«iQ expense.? for the crop arc 

^ fertilising syrup is valued at 
^ of 82,750 on this item 

nrmfi • ^ denatured alcohol produced, a 

Lh producing power for ploughing 

Kpi_„ I tmuhng^canes to the f-actory. the remainder 
of "^5 S cents per gallon. Alcohol motors 

rf!oiilr. 4 rih^ - Honolulu for $4500 and 

lorS alcohol per H.P.-hour. A 40 li.r. 
ll P consumes 30 oz. oil per 

doc<? t gallon of alcohol in the motor 

locomnfJv""'*^^ 2 gallons of oil in tJic 

45 oil alcohol worth twice as much 

*'0,000 iffl 11 J ^ cents per gallon. On this ba-sis, 
100 Ofiif 4 of alcohol W'ould be required to haul 
driven f«^tory. Motor- 

acre. coMume 5 gallons of petrol per 

>'‘^ar, thi^ ^ whole estate be ploughed once a 
25,000 gaUons of petrol, 
gallon petrol is worth 10 cents 

^n'ket ^rice IS ®n^ molasses at the average 

c Of $0 per ton, jt would have received 


$12,000. The apparent value of the molasses is 
therefore $11.25 per ton, or 6-4 cents per gallon* 

Another Hawaiian authority, Peck, shpvys how 
the profits of the distillery vary according to the 
following condition.?. 

Case 1. The sugar factory has sufficient fuel 
or crushed canc to supply steam for distillation 
and for recovery of pota.sh ami nitrogen from the 
residue. The profit per ton of molasses will then 
be 815.7, and the molasses is worth 9.4 cents per 
gallon. 

Case 2. The sugar factory has no surplus steam, 
so that distillation is done by oil fuel, and the 
distillery residue is discharged into the irrigation 
canals without further treatment. This shows a 
profit of .$15 per Ion oC molasses, or 9 cents per 
gallon. 

Case 3. Oil fuel must be used for distillation 
and also for concentration of the residue. This 
shows a profit of $13 per ton of molasses, or 8 cents 
per gallon. 

In all three cases, the whole of the alcohol is 
sold at 25 cents per gallon, and consequently shows 
a higher profit than in the estimate previously 
quoted. But, viewed from another standpoint, 
the alcohol could be sold at the distillery at 9, 10, 
and 13 cents per gallon under the conditions 1, 2, 
and 3 respectively, in order to realise the normal 
value of $0 per ton of molasses treated. 

Such estimate.s must necessarily be based on 
local market value.? and conditions, but are of 
sufficient general interest to be mentioned. Most 
of the distillerie.s attaclied to cane sugar factories 
are only c<iuipped for producing alcohol, and are 
generally on too small a scale to permit of the 
economic recovery of potash and nitrogen from 
the residue. This is therefore discharged into the 
nearest stream. 

The co-st of producing rum in Demerara may 
serve as an illustration, and the process of manu- 
facture may first be briefiy described. The 
inolnsses is diluted with w.iter to a density of 1*06, 
the “ Wash ” i-s acidified by (he addition of 1 gallon 
.sulphuric acid per 1000 gallons, in order to prevent 
bacterial growth which may interfere with tho 
alcoholic fermentation. Xitrogenous food for the 
yeast is also added in the form of 10 lb. of ammon- 
ium .sulphate per 1000 gallons, in order to accel- 
erate tho fermentation, which is complete in from 
2 to 3 days. The density then falls to about 1-010, 
and thi-s fall or utteiiuatiun is a measure of the 
alcohol produced. Multiplying the initial and final 
densities by 1000, every 5 degrees of attenuation 
iiKlieatotlie formation of I 00 gallons of proof spirit 
per lOOgallonsof w.a.sh. For di.^lillation, continuous 
stills are largely used, but vat or “ pot ” stills 
produce a more palatable rum owing to loss perfect 
rectification. Tlie working expenses are very 
small. Two men are required for setting up the 
wash in the fermenting vats, and two boys are 
sufiieient to operate the still, ^o expert distiller 
is necessary, but the work i.s under the supervision 
of the chemist in the sugar faclor\'. who records the 
quantity of sugai's in the moltisscs used, and thus 
has a control on the yield of alcohol obtained. 
Tho alcohol from tlie' still is coloured by the 
addition of car.amel. prepared on the spot by 
burning inoIas.ses or low-grade sugar, and then has 
an apparent strength of 40 ovorproof. The 
heaviest expenses are incurred after the alcohol 
has l)een produced, namely, for puncheons to 
contain it, and for freight abroad. 

Actual figures for a Demerara distillery show 
that the tot<al cost of rum, landed in England, is 
$21 per 100 gallons, or Is. per gallon. Of this 
total, the cost of puncheons, freight, and commis- 
sion amount-s to $19, while the working expenses, 
including labour, coal, and acid, amount to only 
^ per 100 gallons, or 2 id. per gallon of rum, equal 
to nearly 3d. per^allon of OO^^o alcohol, 
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According to different authoritifts, the cost of 
manufacturing 95% alcohol, without recovering 
potash and nitrogen, and excluding the cost of 
molasses itself, is s^ted as follows: — 8 cents per 
gallon in the U.S.A., 5 cents in Demerara (exclusive 
of fuel), 10.2 ceuts in Hawaii, and 10 cents in Cuba. 
The actual working expenses therefore approximate 
to 5d. per gallon. 

Transport by tank steamers would materially 
reduce the cost of alcohol imported from abroad, 
and tank transport from the distillery to the port 
of shipment would not pi’esent any great difficulty. : 

The transport of molasses for subsequent eon- 1 
version into alcohol, does not seem to offer a more i 
satisfactory solution of the problem, but. with 
this object in view, a process for proilncing 
solidified molasses for transport has been suggested 
by Prinsen-Geerligs. 

There is little doubt that alcohol could be sub- j 
stituted for petrol and coal in most .sugar producing : 
countries, and Germany has .shown what can be i 
done in fostering the production of potato spirit. I 
In 1903 potato spirit was there retailed at 7d. per ; 
gallon, and motors specially designed for alcohol ; 
Fuel were put on the market. Brachvc^el mentions ■ 
that one firm in Berlin had contracts for supplying | 
over a thousand of these motors which were to be | 
used for the following purposes: Agricultural ^ 
operations, 5-14 ; pumping plants, 88 ; creameries, i 
63 ; electric light plants, 52 ; woodworking 1 
machinery, 45 ; flour mills. 40 ; bakeries. 33 ; ! 
motor trucks, 30 : boats. 30. The rest were • 
required for general power purposes, i 

In 1904, llie retail price rose to Is. 3d. per • 
gallon, owing to the failure of the potato crop, so 
that petrol then became the cheaper fuel in spite 1 
of the import tax. 

As regards this country, the production of 
alcohol from beet molasses should contribute i 
towards the success of our struggling beet sugar ; 
industry. Or, the beetroot might be culllvatcd ■ 
solely for producing alcohol, as lias been done so | 
successfully in France. 


that if our manufacturers had not been so 


as their rivals it was because they had not fn 
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the 

resources 


Meeting held at Edinburgh on Tuesday. December I 
m, 1914. 


TROF. G. G. IIEXDERSOX TX TIIF ( KAIR. ! 

DISCUSSION ON THF BEARING OF 'J'HK 

PRESENT WAR CRISIS ON TH E (TlEMUkXL 
INDUSTRIES OF THE EAST OF SCOTLAND. 

Ph*ofessor Hendf.R.?ov said that (he reasons for ' 
the German supremacy in Uie chemical industry were : 
pretty obvious. As business men they had .shown ; 
themselves remarkably acute, remarkably enter- ; 
prising, and thoroughly unscrupulous; but. putting : 
aside the business aspect altogether, on the jiurely 
scientific side they had shown the utmost enter- : 
prise in following closely the results of all scientific j 
work, and in .attracting to Ihernselves the best ; 
possible scientific advice. They had shown great j 
courage in spending enormous .sums of money ; 
in acquiring knowledge by niean.s of experiment, ^ 
and there was no gainsaying that the great succ ess ; 
which they had attained had been thoroughly 
w'ell deserved. Endeavouring to explain the back- 
wardness of our manufacturers in tliis matter, lie .said 
that one undoubted reason w.as the general atlitiale ■ 
of indiflercaice, even of opposition, vvhicli this : 
country showed towards scientific work — an ; 
attitude, however, which he was ^lad to think 
was gradually changing. Then, again, there was 
no question but that inanufacturc*r.s in this country 
were under a decided handicap from the p<»int 
of view of fiat al matters. He emphasised the great 
need of systematic experioientW work, and said 


same extent made use of the scientific 
in the shape of men and material which lay to th? 
hands. He thought there was a great opportuuih 
not only to capture trade, but, what was more iin' 
portant, to retain it, and he w'as perfectly certai 
that if our manufacturers would only callow their 
•powers of initiative, courage, and enterprise fij 
scope they would see tlieir industry develoTt 
rapidly, successfully, and profitably. ‘ P 

Principal A. P. L.U'Iiie said that during ha 
autumn the Board of Trade had appointed \ 
OommifttH? representative of manufacturers and 
men of science, with Tjord Haldane as ohairn^ni 
That Committee had separated into sub-com- 
mittees to deal with different branches of the 
chemical trade, and Lord Moulton had undertaken 
the chairmanship of all the sub-committees. An 
immense amount of information had alrea<ly been 
collected. One curious point that struck the mem- 
bers of the Committee was how seldom the manu- 
facturers and the consumers Nvere in touch. A manu- 
facturer might .send his .sample.s to the broker, but 
did not get any liusiiiess ; but he did not know why 
he was not getting the business, and in many cases 
lie was quite ignorant of the reason and therefore 
had never tried to impi'ove his methods. One of the 
results of Du* inquiry had been to bring together 
the manufactiirer and consumer, to their ihutual 
advantage. The principal department he (the 
speaker) had looked into was that of the maim- 
bai'ture of paints and colours. There wore verr 
tew cases among those lie liad inquired into of a 
chemical, a colour produol, or a pipnent. whidi 
was being made bot h in Germany and in England, iii 
which the (iennan product was not better than that 
made in this country, in ui.any cases the English 
manufacturer was not aware of this until he had 
compared his own sample with the Uennan 
produ<d. Many l^rnglish inanufaf-durers had beec 
content to liav'e tin? second-class trade. There 
was also the quedion of improper packing; for 
instance, a manufacturer of a crystalJine product 
does not dry the crystals, and then ari\ts iroc 
uaib into them, with the consequence that the 
consignment is full of rust. 

The C’omniittee liad also inquired into the 
qiie.stion of tlio rshortage of supplies ; for example 
it had been found that there was a shortage of 
ultramarine and lilliopone ; manufacturei’S had 
then been approached , and liad arranged to increase 
tiieir output to meet tlio shortage. In other word^ 
the inquiry had already done a great deal (o 
meet the practical needs of the situulion. ne 
thought that in llio past the manufacturer had beeu 
too narrow in his outlook ; he had guarded 
joalou.sly liis little trade .secrets, and had been 
afraid to ask for information for fear of gnid? 
something awa\', aiul thus had not developed p 
bu.sine.s.s a.s he ought to have done- Agai^ 
there wure a great many liarytes znines’in hngij-u 
and Jixdand. 'I’lieso mines were visited and 
working conditions examined. There were m ui j 
country very large mineial resources which . 
been .submitted to projier scientific 
TIhto should be a pi-oper sur\ ey of these ili^ 
wiiere all old mines and existing nunes ‘ V 
aniined and a careful .‘^tudy of 1 ^^^* deposits ^ 
The mining vallev.s ought to lie opened up . ^ 

railways. The big railways hesitated to do ^ 

because they had not the facts .j 

Anotlier and' still bigger question 
way rates. J^r example, it was possjt)Je 
harytes from Gormany to the docK^ thin?^ 
for 'ffs. a ton. As long as that condition 4g^g. 
existed we were at a great disadvantage. 
it was admitted that German barytes Mppgtur^ 
ground than English. Yet an 
on barytes and barytes mining baryta’ 

by Germans, .showing exactly how Cienn 
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was eround. They h^not found a barytes miner 
in England who owned a microscope. The Com- 
mittee had collected numerous samples of barytes 
at different stages of grinding, and submitted them 
to rit^id microscopical examination. From that 
tiier had been able bo give manufacturers definite 
iuformation by which they could improve their 
product. The English manufacturer did not 
believe in or use the man of science. The Germans 
)iad used the man of science in the proper way in 
the cheiTiical industry. In this country it had nob 
Jicen done or only to a very limited extent. 

There was a great opportunity during the war 
to improve existing products while German com- 
petition had ceased, to scrap old plant and fit 
out our heavy chemical works with modern plant, 
and to start the manufacture of new articles 
never manufactured in this country before, and 
which Germany had been making. With pluck 
and enterprise those changes could be carried 
out. 

Mr. D. B. Dott, speaking of the effect of the 
war on medicinal chemicals, said that stoppage 
of raw materials, limitation of markets, and 
Government interference,* had so far resulted in 
kss disturbance of trade than was anticipated. 
Taking chloroform, ether, caffeine, morphine, 
salicin, and strychnine as the principal products 
of the Scottish factories, the mean rise in price had 
not been great. The materials needed for making 
these products were not in any ease obtained from 
Germany, although they had 'formerly .supplied a 
good deal of the acetone used in preparing chloro- 
form. The willow bark for salicin had comemairilv 
from Belgium, but salicin wa.s not indispensable. 
The rise in price of the rarer alkaloicls or those 
which were used in srimller quantity had been quite 
jnarkerl. That was due bo the 'facd tliat, with 
few exceptions, such alkaloids as atropine, cocaine, 
pilocarpine, and veratrine. had hoea iiiosily 
imported from Germany. There was no reasoii 
why they should not all be made In this countrv. 
In the case of atropine, however, the requisite 
belladonna was chiefly grown in Austria .and 
vermaay, Supplies of opikitn from Asia Minor 
had been interrupted, but .supplies were obtainanle 
from Persia. Tt would be a great advantage if 
ihciia were available as a sonr^'e of opium for 
preparing morphine. Most of the opium produci'd 
ui .hat country was unsuitable for that purpose, 
and the area under poppy cultivation wa.s being 
gradually reduced. With proper .attention gi'-i*n 
. the cultivation of the poppy and the euriiig 
n the opium, there was no apparent reason why 
oitril'fl I'orsiau should not be pro- 


formaldehyde and in many other chemical pro- 
cesses. He urged that Parliament should be 
approached ^ with a view to these suggestions 
receiving legislative sanction. It had been pointed 
out that the security of the national revenue of 
this country depended on the population retaining 
I their habit of using alcohol and tobacco. The 
annual revenue from alcohol being something 
like tw'enty-onc millions a year, it W'ould be very 
difficult to get any Government to give alcohol 
for commercial purposes duty free. Ethyl alcohol 
itself ought to be producible much cheaper than 
it Ls just now. One large maker recently stated 
that he could produce pure alcohol at '6d. per 
gallon if the re.strictions of the Revenue authorities 
were reduced. Cheaper materials might also 
be used for the producUou of alcohol. Attempts 
had been made in this country to use beetroot 
and potatoes for the purpose, but they had not 
succeeded. If we could get a cheap enough supply 
of ethyl alcohol it would be possible to produce 
our own acetone by the oxidation process, which 
it was impossible now to do economically. It 
was to be hoped that the Government would be 
, much more ready than hitherto to allow the use 
of more suitable (lenaturants adapted to particular 
products. The Government should be ready to 
.sub.^idise any industry wliich could make out a 
good case. 

Mr. J. F. Bkigos said that the chief concern of 
the paper industry in the East of Scotland was 
to keep the esparto trade intact. The Germans 
thoroughly appreciated the fine qualities of esparto 
papers, without having, so far, been able to 
establish their successf\il manufacture on any 
appreciable scale. The liigli standing of English 
papers in Germany was iiluslraled by the wide- 
spread manufacture of papers in that country 
bearing fraudulent English water-marks. In 
attempting to capture German trade it appeared 
undesirable to ilevote attention to specialities 
which were protected by favourable German natural 
condition-s, such as were assured them by the fact 
that they grew their own wood and were able to 
select an'd boil it in tlie best way to produce desired 
results. The manufacture of the very cheap 
grease-proof imitation parchment papers came 
under lliat category. He saw no reason why part 
of the trade in the chemically treated parchment 
p.apers should not he captured. As regarded filter 
papers, to some extent they depended on the use 
of very pure water, and their paj^er mills were 
rather badly off generally in lliat respect. They 
were very hard hit in tiie way of dyestuffs, and 
inigiit have to revert to the old wood'extracts and 


superfluous to s.ay (hat llie war had 
'intw increased demand for amjeslheUcs. 

Tt TV 1 ]*'^ ^niitoxins, and surgical dres.sings. 

ould be generally expected th.at some at least 
in ^iibstances heretofore made exidnsivelv 
m would in future br? produced 

to Ik. ^ la^’tories, but many details might have 
\hn .Hjiecial plant elaborated, 

a iipu- , would not readilv lake up 

tliJitaf business it there were a probability 
lavonraKf*^ end of the war he would not he in a 
!n>,d ikf v to compete. This would he 

lime to import duty adju.si^'tl from time to 

1 10 meet the requirements of the ease. 

T'lire said that tlie cost of 

i''>1rictio2 j ^®bol was so high— owing to the 
production revenue purposes on its 

chemical ij^'^tributiou, as t -0 interfere with 

of ohemical prevent the development 

^Itlic country. Many 

removeii ^ restrictions could safely be lessoned ; 

methyl alcohol was ! 
^bat it eoiifi should be non-diitiable so 1 

^ouui be freely used in the production of 


mineral pigments. He agreed that there was a 
want of frankness uii the part of our industrial 
press. Too little space in our trade journals was 
devoteil to the discussion of technical and scientific 
questions by genuinely "inside" contributors, 
t'ompaivd \\ ilh the Germans our industrialists were 
too inart inflate. The diftcrem-e between British 
ami (ieriuan industry was mainly one of •• outlook." 
Our manufacturers, with a few exceptions, were 
apt to place themselves too much in the hands 
of the practical man with his piisl experience. 
The spirit required for the d+‘velopment of a large 
British iiuiustrv in ilvestuff's and fine chemicals 
was th.al which put the stmly of first principles 
before accumulated experience. 

Mr. STKWAiiTsaid that the linoleum and flooc- 
ckdli industrv had been atYected by the war, more 
esp+‘cially in'reganl to pigments made from dye- 
stuffs, sonu‘ of which had hitherto come direct from 
Germany, while others bad been made in this 
country from imported dyestuffs. Ihoy used 
o-spe+ially a verv strong rod for making Turkey 
I red carpet olTects, and were searching now for 
i substitutes. Thay also used large +iuantities of 
' vegetable black, which some years ago they bought 
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entirely from Scotland, but it contained from 2 J 
to 13% of tarry matter, so that the bl^k would 
not dry, and in certain goods remained ^ft, 
whereaa the adjacent pigments were quite dry. 

A German firm had offered them vegetable black, 
calcined free from tarry matter, at exactly the 
same price. The local manufacturer said he could 
not produce such a prod\ict unless at a much 
higher price than formerly, so they had to get 
their supply from Germany. Since the war they 
had been able to get it from a source in England, 
but at an enhanced price. On the other hand, 
they found they could buy ultramarine just as 
cheaply and as good in, this country as in Germany. 
The only other pigment with which they had 
had any trouble was Prussian blue, which was scarce 
owing to the want of potash salts. The question 
whether Prussian blue could be made with soda j 
was a matter for manufacturers. One manufacturer ; 
said it would not be so strong. 

Mr, Tatlock, speaking from the laboratory 

f la&s apparatus makers’ point of view, said that 
Iritish manufacturers wore finding it exceedingly j 
difficult to replace German and Austrian products. | 
The total amount of laboratory glass consumed j 
was so small, compared with the other gla-ss 
products required just now, that it wa.s exceedingly [ 
difficult to induce manufacturers to take it up at | 
all. It was hoped in a short time to have porcelain i 
and glassware on the market which would compare 
not unfavourably with the German products. 
There was one great difficulty in competing with ; 
the German firms owing to their labour conditions | 
which our people would find it impossible to touch. | 
For instance, m one case recently they had found < 
that the porcelain was made in the workers’ ; 
houses in Germany. There were no such factorv 
acta as our works had to labour under. With 
such conditions, of course, it was quite impossible ; 
to compete in this country. Professor Ilendcr- , 
son had referred to the possibility of people buying ; 
more readily good.s of British manufacture. They did : 
not find that to be the case. The goods had to be ' 
cheaper or better; they would certainly never be 
bought purely because thev were British, and he did : 
not altogethw think that they should be bought : 
for that reason. Perhaps it was best to continue i 
to buy the best and the cheapest article, no matter i 
its source. 

Principal Laurie, in replying to the discussion, 

' said that our scientific laboratories slioiild be used 
to solve problems for our manufacturers. At the 
present time the whole time of our chemists was 
taken up with routine business, and they had no time 
for other problem.s. Until manufacturers realised 
the value of chemists we should not make much 
real progress against the competition we should 
have to face from (lermany as soon as the war was 
over. He did not think the Government could 
be expected to assist every industry as it had done, 
the aniline dye industry. We are the textile 
manufacturens of the world, and the stoppage of 
dyes meant a very great cri.sis. and in that case 
the Government were well ju.stified in coming 
forward. Some pluck and enterprise on the part 
of our manufacturers was needed. We had the 
cheapest coal and many otlier facilities, and surely 
we could turn out an article, except in certain 
set cases, at the same price as the German manu- 
facturer. 


state Research Laboratories. 

Sp^^ing at the annual meeting of Messrs. 
Southall Brothers and Barclay, at Birmingham on 
March 2Bth, Sir Thomas Barclay referred to the 
position in the drug and chemical and allied trades 


created by the war. He said that in his opinion 
there should be established research laboratory 
separate from the laboratories in the country 
which might be called a “ Central State Reseanjll 
Laboratory.” In the present universities the® 
should be courses of three to four years, leading to 
an honours degree, with a post-graduate course ot 
one year in the methods of research, and such 
students only should be eligible for nomination by 
their professors for scholarships in the Central 
State Research Laboratory. Such nominated and 
approved students would pass then with scholar- 
ships to the State Research I^aboratory, where 
they would work under the control of a board, 
representing professors and business men, upon the 
problems of synthetic chemistry, including not 
only .aniline dyes, but also the production ot those 
ehe'mieals which are either already used or would 
be likely to be ot value in medicine. In correlation 
with this research laboratory would be the 
chemical works of the country employing the 
trained research workers and utilising the patented 
processes evolved in that laboratory under loyalty 
payable to the Government. The scholarships 
might be of the value of £150 per annum, and any 
practical valuable discoveries made would not be 
remunerated to the worker by the Govemmenf, 
but by the enlianced value of such worker to 
manufacturers. It would, he thought, be necessary 
to have connected with the research laboratory 
a works laboratory which should be equipped for 
proving processes on a scale large enough for 
commercial tests. When that was done, and it 
was found that the process was right for com- 
mercial purposes, then it would he the business of 
the Board of Trade to patent the processes, and 
offer them to all manufacturers in the country who 
chose to work them by paying a royalty to the 
Government on each. The research students 
would be enthused with the idea of turning their 
attention to piactioal research, so as not only to 
obtain the kudos which such a discovery would 
give them, hut to secure good appointments and 
the financial results which would fairly belong to 
them. Since war broke out the manufaclumg 
eliemists in the country had been endeavounngi 
with poor success so far, to manufacture manj 
of the products previously obtained from use 
: many, but they had been handicapped by tm 
' lack of experienced technical research chemist, 
j who had had a university training in that dirertion, 


Obituary. 

C. J. EAMES. 

Dr. Charles J. Eames died in New York 
March 4th, at the age of 83. He wa.s bom m 
Fulham, and studied chemlstfy in 
Germany, afterwards cro.ssing to Ne"' ' 
where he practised as an analytical ai ^ 
suiting chemist at a time when there ''e”; 
three other chemists in that city. 
became identilied with the .. for 

and invented the “ petroleum P™, , joU- 
the reduction of iron, giving a proaui 
taining only 0-03% of chemist 

last 15 years^e practised as a consulting 
in New York City. 

D. A. LOUIS. , 

The Society has lost another of its ori?^ 

members by the death of Mr. David 


343 


vol XXXIV., No. 7.1 ft. I.-GENERAt PLANT) MACHINERY. 


March 25th. He studied mining at the Royal 
q?hool of Mines between 1876 and 1881, acting 
Snrinir the latter part ot that time as research 
assistant to Prof. Frankland. After a short 
time spent in dyeworks and silver plating works 
he was, from 1882 to 1886, engaged in work at 
Sir John Lawes' Experimental Station at 
Bothamsted. He spent some years subsequently 
in mining on the Continent and in America, and 
was also for a short time the manager of metal- 
lurgical works. Since 1891 he was in practice 
as a consulting mining engineer and metallur- 
gist, and from 1893 onwards acted as Assistant 
Examiner in mining to the Science and Art 
Department. Louis contributed largely to the 
literature of mining, ore dressing, and metallur- 
gical operations; he was for a long time a con- 
tributor to “ The Engineer,” and was joint-author 
of the article on “ Miners’ Safety Lamps ” in 
Groves and Thorp’s “ Chemical Technology.” 
He was for many years an abstractor for this 


Journal, and served on its Publicatiom Com- 
mittee from 1912 until his death. His loM will 
be keenly felt by the Committee, of which he 
was one of the mo.st active and useful membege. 


R. A. SEYMOUR-JONES. 
liieut. R. A. Seyinour-Jones, of the 4th 
Battalion (Territorial) South Lancashire Rem- 
ment, was killed in action on March 27th. He 
was educated at Wellington College (Salop) and 
at Leeds University, and prior to the outbreak 
of war Wins a member of the chemical staff of 
Messrs, Joseph Crosfield and Sons, of Warring- 
ton. He was joint author with Prof. Procter 
of papers printed in this Journal on “Acids in 
tan liquors” and “The estimation of soluble 
mercuric sails at gre,at dilutions” (see this J., 
1910, 13.54; 1911, 404). He was 23 years of 
age. 


Journal and Patent Literature. 


I'iTEST SPBClFlCATlojrs may be obtained by post by remitting as foUows t j to n 
£n^luA.—6<i. each, to the Comptroller of the Patent Office, Suulhaiuyton Buildmgs, Chancery Lane, London, w.t. 
t/nifed each, to the Secretary of the Society. . . ts -r- e. « •. 

It. Oi c, each aa followa : Patenta dated 1902 to 1907 inclusive. Behn et C»e., Rue Ferou 8 , Pans, (6e) , ratenw 
from 1W8 to date, L’lmprimerie Kationale, 87, Rue Vieillc du Temple, Pans. 


1,-GENERAL PLANT; MACHINERY. 

T^c evaporator and poicer probtnn in ckdro' 
chemical plants, iMantius. Sec XI. 

Patents. 

distilling liquids [e.g., oils and lar]; Apparatus 

for' . Sir K. I. Crossley and E. AVheoler, 

Manchester, and T. B. Smith, yilverdale, Staffs. 
Eng. Pat. 707, Jan. 10,1914. 

To diminish frothing during distillation of mixtures 
snch as oil or tar and water, a horizontal pipe or 
superheater is placed in the upper p.irt of the 
^till. The pipe iS heated by a flame or hot flue 
gases, considerably above 100" C. ; part of the 
h'oth is evaporated, and the remainder falls 
back into the liquid.—W. P. F. 

grit, or other materials ; Apparatus for 

drying and heating . F. M. Andrews, Now 

York, U.S.A. Eng. Pats. (A) 3761 and (b) 3762, 
Eeh. 13, 1914. 

U) The material is fed on to the centre of a 
horizontal corrugated rotary dish or disc mounted 
ih a chamber, from the top of which fixed baflle 
plates or baffles of flexible chain mail project into 
me grooves. The material moves outwards 
?n of hot gases. (B) The inlet pipe 

hot gases extends upwards from the bottom 
hnd its upper %nd is fl.'ired .and 
below a deflector fixed on the under 
4 L Joth,ry member. The material falls 
A- ^ ^he deflector through the hob gases into a 
Lopper. Part of the hot gas may pass 
the in the rotary member into 

hiateS containing the freshly supplied 


Dryers ; Automatk charging and discharging device 

for vacuum . E. Passburg. Ger. Pat. 

280,035, July 28, 3 912. 

The drying chamber is provided at each end with 
a closing device, c.g., a conical valve, which can be 
rapidly opened and again closed at relatively 
long intervals. The material enters and leaves 
the drying chamber through extensions provided 
with ‘mechanical conveyors, the arrangement 
being sucli that there is always sufficient material 
in the extension to prevent ingress of air into the 
drying chamber during the short period for which 
the closing devices are opened. The apparatus 
is intended especially for fine materials such as 
starch. — A. S. 

Kilns : Tunnel . E- Ti. Sutcliffe, Leigh, Lancs. 

Eng. Pat. 4642, Feb. 23, 1914. 

Tn a tunnel kiln of the tvpe described in Eng. Pat. 

• 14,506 of 1910 (see this J., 1911. 878), fresh air is 

• admitted through openings into the discharge 
! end of the kiln/and a portion of this air is with 

drawn bv a fan and mixed with the gas Lef^e it 
I enters the combustion chamber proper.— W. B. C. 
i 

: Clarifuiii'j Uquiils coitlainhyj finely divided malt^ m 

\ ^ispemion; /®,CrT7’ oi loii ‘ 

Maokcv, Levds, Lng. I’at. i 1 (9, 21, 1914. 

I Iv apparatus of the type described in Em. Pafe 
! 11410 ot 1905 and 132i of 1911 (this J., 1906, 
^ ‘>31 • 1911 l‘>90), a oircular tank, the bottom or 
i whidi inclines towards a central sump or well, is 
; divided into compartments by vertical parhtions. 
i The cover ot the tank also mclmcs towards the 
i centre and extends downwards to torm a central 
j tube, the lower end ot "’hich 
1 the different compartments. Ihe liquid 13 
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admitted down the central pipe, flows into the 
compartments, and escapes through outlets at 
the top. The sediment falls towards the sump dr 
well and acts as a filter to the inflowing liquid ; 
a sludge-cock is provided for drawing oft the 
contents of the well. — W. P. S. 

Liquids; Apparatus for impregnating viih 

carhonic acid or other gases. A. A. Pindstof^, 
Frederiksbcrg, Copenhagen. Eng. Pat. 19,769, 
Sept. 14, 1914. 

The gas and liquid ascend together through a 
closed chamber provided with a scries of inverted 
V-shapcd partitions, each having one branch 
perforated, and arranged so that perforated and 
imperforate portions are superposed alternately. 
The liquid is discharged at the top. and the 
separated gas passes to the upper part of a reservoir 
situated above the impregnating c-hainhcr, from 
which it displaces liquid to supply the latter. 
When the liquid ivservoir contains only gas, 
communication is opened to an upper supply 
reservoir from which the U(juid passes down into 
the first reservoir, wliilst the gas bubbles up 
through a perforated partition. Means are pro- 
vided in the upper vessel for drawing ofl the air 
from the top, while the denser gas is led back to tlie 
impregnating chamber. — J. F. B. 

i^i7ter, C. G. Osgood. Assignor to The Montana- 
Tonopah Mines Co,, Tonopah. Xev. U.S. Pat. 
1,128,495, Feb. 16, 1915. Date of appL. Aug. 20, 
1913, 

RECT.^yGULAR, tapered, grooved filter-frames, 
covered with suitable filtering medium, arc attached 
by flange joints to a tubular header, which is 
connected with a vacuum pump and with a source 
of compressed air. — W. H. V. 

Liquids of different specific gravity ; Apparatus for 
separating the sperificaUy lighter ligitid from a 
mutureof — R. liOrenzen. (ier. Pat. 2.SO.OSO, 
March 17, 1914. Addition to (*er. Pat. 260,575. 
The apparatus described in the chief patent (this 
J., 1914, 14) is modified in that the overflow open- 
ing for the lighter liquid diminishes in section 
from the top downwards, or several openings arc 
provided at difi'erent levels, each smaller than the 
next higher one. The separating vessel is fitted 
with one or more perforated partitions between 
the inlet and the overflow opening for the lighter 
liquid. — A. 8. 

Drying machine. The Sherwin-Williams Co. Fr. 
Pat. 471,616. Aug. 30, 1913. 

See Eng. Pat. 19,409 of 1913 ; this J., 1914, 849. 

FilU'ring process and apparatus. C. Butters and Co,, 
Ltd. Fr. Pat. 472,01 4, May 9, 1914. Under Int. 
Conv., June 11, 1913. 

See U.S. Pat. 1,100,219 of 1914 ; this J., 1914, 781. 

Filtering process and apparatus. V. Butters and Co., 
Ltd. I'Y. Pat. 472,016, May 9, 2914. Under Int. 
Conv., June 13, 1913. 

See U.S. Pat. 1,078,704 of 1913 ; IhisJ,, 1914, 13. 


Apparatus for delivering powdered material into 
liquids, Eng. Pat. 3062. Sec XIXb. 

Process and apparatus for addition of predetermined 
quantities of substances to a uniform or variable 
flow of liquid, Eng, Pat. 4435. See XlXe, 


IIa.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Metropolis gas [ ; Testing of ]. Notification ftf 

the Gas Referees for 1915. 

The new features — mainly concerned with the 
provisions of the Gas Light and Coke Company’s 
Act, 1914 — are as follows — Illuminating power. 
The directions for testing with the Metropolitan 
Aigand Burner No. 2, and wdth the standard flat 
flame burner arc unaltered, but only those pro- 
visions relating to the use of the latter burner are 
applicable to gas supplied by the Gas Light and 
Coke Co. If sufTicient gas cannot be passed 
through the flat flame burner to give a light of 8 
candles (owing to the increase of density caused 
by tlie presence of a large proportion of enriched 
water-gas in the illuniiiiant), the illuminating 
power is to be calculated on the basis of the 
inaxinuun rate obtainable and reported as being 
less than the resulting figure. Calorific power. 
For gas supplied Viy the Gas Light and Coke Co., a 
standard calorifu- power of 510 B.Th.U.. gross, per 
cub. ft. (at 60' F. and 30 in. of mercury) is required; 
hut (he Company is to be penalised only in respect 
of deficiencies exceeding oi this amount. At 
each testing place, one test only is to be made 
daily, unless the <^alorific power is shown to be 
l»elow 499-5 B.Th.U., when a second test is to be 
made, after an interval of nob less than 1 hour, 
and the average of the two results taken as the 
calorific power of the gas on that day. In the 
testing places for the South Metropolitan and the 
(.’omniercial Gas Companies, the calorific power of 
the gas is to be determined only on sucli days as 
tiie < ontrolling authority shall direct. As hereto- 
fore, the Bovs calorimeter is specified for use, 
but tlie metal v essol of the latter is now jacketed 
with felt protected by a sheet of metal, the outlet 
water box protcK-ted !rom loss of heat by u ^^■oodea 
shield made in two halve.?, and the thermometer 
for efihfbnt gases supported in one of the five holes 
!)>• moans of a cork and an open spiral of wive, io 
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ventilated wet and dry bulb hygrometer (sec fig.) 
is employed, consisting of a single piece ol glass, 
of the shape and dimensions shown, standing 
on a metal base which, by means of a glass tube, 
rarrics a single rat-taU burner adapted to make 
,1 flame about li in. high. The air to supply the 
turner and chimney is drawn through two holes 
opposite the (Fahrenheit) theimometer bulbs, one 
of the latter being covered with cotton and con- 
nected by means of a wick with the water in the 
cup immediately below. The instrument is placed 
near tlie calorimeter and lire ventilating gas flame 
lighted and adjusted not less than 10 mins, before 
the calorimeter readings are taken. The directions 
for .ascertaining and applying tliis correction are ; — 
■' The readings of the dry and wet bulbs sh.all be 
found in columns 1 and 2 of Glaisher's Ilygro- 
motrical Table, s, pp. 1 to 28. On the s.ame line in 
colnnm 7, which is headed * Vapour in a cubic 
foot of air.’ will be found the number of grains of 
uater contained as steam in a cubic foot of the 
air entering the calorimeter. Call this a. Tlic 
reading of the meter tliermometer shall thou be 
tound in both columns 1 and 2. and the oorre- 
.spending number of grains of water in a cubic foot 
of the ga.s will be tound in column 7. Call tliis h. 
The temperature of tlie effluent gases shall tlien 
be found in columns 1 and 2, and the numlier of 
grains of water in a cubic toot of tliesc gases will 
be found in column 7. Call this c. On page \iv. 
of the same Tables, the weight in grains of a cubic 
foot of saturated air at the temperature of the 
effluent gases shall also be found to the nearest 
unit. Call this d. Subtract tlie reading of tlie 
ilry bulb thermometer from ttiat of the tlicr- 
inometer giving the temperature of Dio effluent 
gases, and call the difference c. If the effluent 
the air entering the calorimeter 
Ihis dmeronce will be negative in .sign. Find Die 
ulue of 0-la(0-0c — la — t) -f-0-00U22dc. T'he figure 
io obtained is the number of B.Th.C. to be added 
algebraically] to the result obtained directlv from 
I ™lonmeter in order to obtain Die' gross 
■aiorUic power or total heat value of a cubic foot 
, This correction is based on Dio assnnip- 
0 1 that at the rate of Inirning employed (4—,) 
linf'J' ' P'^'',bbur) 1 vul. of ga,s re(|nires '7 vols. of 
combustion, and that the products 
he iV vols. The factor 0-1.7 represents 

be latent heat of st<-am in B.Th.l,'. per grain. 

0 00022 the specific heat of the 
be olflciaf o* Oegree F. A copy of 

s I example of the calculation 

i'moiint of condensed water 
css thsn on”' combustion of the ga.s in not 
he cvi.nf" be measured, and in 

150 i'n conden.sation exceeding 

alorb,,;! ""i™* an*' '’oils of Die 

betestor ^'i” 1 ° examined for leakage and 

t discarded if the latteris found.— W. F. F. F. 

\?* •I'h purposes ; Uses of . 

d- Roy. Soc. Arts, 1915, 63, 


height above the overflow, fir, that they can contain 
the whole of the water used for washing. As the 
coal leaves the upper edge of the tank it is drawn 





over a fine grid and is simiiltaneouslv pressed hv 
- two rollers or wipers, i, the water which drains 
, from It being passed through the trough, n. and 
1 pipe. 0 . back to Die settling tank. The coal is 
I aiwliarged into a coin'eyor, k, — A. B. S. 

i minerals ; Apparatus for 

K. li. licirl, liamilton, N.B. En^. Pat. 12,990, 
.May 2<. 19U. ~ ’ 

.\y Oblong lank wiDi .sloping ends is provided with 
a perforated plate a .short distance above the 
: rot orii. A current of water flows through the 
tank, and the coal or the like i.s delivered on to the 
, perforated plate below the level of the water. 

. t ompressed air is introduced below the perforated 
; plate and luiblrling up through the perforations 
, a.ssists 111 the separation of Die light and heavy 
. panicles. — \V. II, C. 

. Pent ; Appartiltis for ihc (rcatmcnl of . T. E, 

Brown, London. Eng. Pat. 25,902, Nov. 12,1913, 
i Tmk pe.at pa,s.ses from a liopper provided with 
j pressing blades and disintegrating knives, to a 
; jaokeU‘<l cylinder, containing a screw conveyor; 

, in tliis it is further ^nlpcd and then delivered 
• to a moulding hox. from whicli the compressed 
■ peat issues as a rectangular mass, which is cut up 
into blocks. — \V. ]{. C. 

I 

[liriquetks.] Composition of jnatter and process of 
produciipf the same. F. Mever. Oura\, Colo. 
r.S. Pat. 1.120,109, Feb. 29, 1015. Dateof appL, 
.Tan. 21. 1914. 

(’o.\r, or coke dust is mixed with a liquid extract 
of caetus phants and formed into briquettes. 

— W. H. C. 


'^^ineral 


'^(^sourccs of German East Africa. Sec X. 


Patents. 

u-ask tiaier ; Process 
fB8T'i;:b{“;;3779,y- ^uvnett, B.aDi. Eng. 

vccivcii'in flbe coal in suspension is 

baffles nv x,? • settling tanks, &, provided 
lately, q-jx. } f he tanks are used alter- 

^^k‘and k settles on the bottom of the 
whilst the clear ^ scraper-conveyor, d, 

must a well, e. The 

of such a size and extend to such a 


: Fuel : Atfijlumeraling wiait partkks of . A. and 

M. Pklelasorra Brias. Fr. Pat. 472,101, l\[ay 11, 
1914. Under Int. Conv., May 18, 1913. 
C'lkUPHKD or powdtu'od coal, lignite, charcoal, or 
. other fuel is mixed with powdered pilch or coal 
tar and water, and lieated in a kiln until the pitch 
i is coked. The agglomerated fuel is strong and 
' uniformly ponuis. and its good quality is stated 
to be laiq^ely due to the use of water. — A.'B. S. 

: Coking retorts, carbonizing chambers, or the like; 

Vertical . .R. Cochrane. Darlington, and R. 

Peel, Durham. Fng. Pat. 3880, Feb. 14, 1914. 

! The retort is piovided with an inner concentric 
I vertical cylinder, completely closed except for 
i openings around the base leading from the annular 
! fuel chamber to gas collecting tubes, which nass 
upwards through the cylinder and open into the 
gas space at the top of the retort ; the gas is 
drawn off through a suction main. Firebrick may 
be packed around the tubes in the inner cylinder 
^and may be heated separately. The retort is 
surrounded by a biick flue and heated by gas. 

— W. F. f. 
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Colce oven doora and like doore. H. Gonrley, 
Wombwell, Yorks. Eng. Pat. 6020, Mart'k 10, 
1914. 

The doors are made of firebrick, ganister, or other 
refractory material, reinforced with strong 
vertical bars of wrought iron or mild steel cast in 
the back portion and with an endless or loop- 
shaped bar of similar material. — A. B. S. 

Furnace and gas-generator therefor ; Combined . 

J. A. Charter, Chicago, III. V.S. Pat. 1.12S.584, 
Feb. 16, 1915. Pate of appl., Nov. 11, 1912. 
Solid fuel is fed slowly from an external chaniher 
through horizontal pipes with rotating feeding 
screws, which pass through the furnace. An 
-injector forces the gaseous and solid products 
through a common opening into the furnace below 
the pipes. — W. F. F. 

Gaa ; Apparatus for producing [from wood]. 

W. R. Degeiihardt, London. U.S. Pat. 1,128.858, 
Feb, 16, 1915. Date of appl., Oct. 5, 1914. 
Large fuel in the form of logs is fed through an 
opening in the top of a stoking chamber mounted 
on the generating cliambcr. whilst small fuel, such 
as shavings, is delivered through a detachable 
shoot, constricted at its middle and suspended 
within the stoking chamber from the opening : the 
bottom half of the fiarod lower part of the shoot 
13 perforated. — W. F. F. 

Ga^'produccr. G. J. Weber, Kansas City, Mo. ! 
U.S. Pat. 1.120,258, Feb. 23. 1915. Date of ' 
appl., Oct. 16, 1913. i 

A CENTR.^.L core extending upwards into the j 
combustion chamber of a gas-producer Jias a I 
central air passage discharging into the latter, and ' 
means for aischarging water into the chamber at I 
a lower level. The core is p(ovideJ with a cap by 
means of which a whirling motion is imparted to 
the air.— W. K. F. P. 


iliofor spirit from heavy hydrocarbons ; Production 

of . W. A. Hall, New York. Eng. Pat. 437, 

Jan. 7, 19U, Addition to Eng. J»at. 24,491, 
'Oct, 28. 1913 (tliisJ., 1915,216). 

A HEAVY hydrocarbon oil is cracked above 000® C. 
and the vapours evolved arc condensed under i 
pressure. The uncondensed gases are absorbed ' 
in benzol or toluol or a mixture of the tv^^o, and the i 
liquid thus obtained is mixed with the condensed j 
liquid to yield a product suitable for use as a motor- I 
spirit. — E. R. A. 

i 

Motor spirit; Production of from heavy ) 

hydrocarbons. W. A. Hall, New York. Eng. I'at. ] 
7282, March 23, 1914. 1 

To clarify motor spirit obtained by the process i 
described in Eng. Pat. 24,491 of 1913 (this J., 1915, i 
210), the vapours of the hydrocarbons boiling I 
below 200® (’. are pas.sed, immediately after ! 
dephlegmating but before condensing under | 
pressure, through a senihher containing dehydrated I 
fuller’s earth, dehydrated bauxite, infusorial earth, j 
or the like. — VV^ F. F. j 


from the upper part of the collecting drums i 
valved headers where it is confined under pressure 
the pressure produced at a later stage in th 
distillation is used to exert pressure on the materi; 
at an earlier stage. — W. F. F. 

Fuels of low sulphur content ; Process for obfaww 

. A. Fingerland, A. India, and A. Lissuw 

Fr. Pat. 471,902, May 7, 1914. Under Int Codt 
I June 5, 1913. ' 

' See Ger. Pat. 270,573 of 1913 ; this J., 1914,41! 

Coal; Process for the distillation of . 

national Gas Development Co. Fr. Pat. 47 l;> 0 ' 
April 27, 1914. 

See U.S. Pat. 1,097,513 of 1914; this J., 1914,68' 

Gas ; Manufacture of illuminating Oonii 

Fran^. du Centre et du Midi pour I'Erlairazea 
Gaz, Paris. Eng. Pat. 4829, Pcb. 24, 191; 
Under Int. Conv., Feb. 24, 1913. 

See Fr. Pat. 460,197 of 1913 ; this J., 1914, 58; 

Gas; Manufacture of lighting . H. Burgiau 

C n. Tenney. Fr. Pat. 471,770, May 4, 1914. 
See U.S. Pat. 1,120,273 of 1914 ; this J., 1915,71 

Gas; Process of making . G. M. S. Tail 

Montclair, N.J., Assignor to Hydrocarbon Cor 
verier Co., New York. U.S. Pat. 1,128,549, Fel 
16, 1915. Date of appl., Nov. 13, 1908. 

See Eng. Pat. 24,109 of 1908 ; this J., 1910, 11 

Oas producers. II. F. Smith. Fr. Pat. 472,301 
May 10, 1914. 

See U.S. Pat. 1 ,098,059 of 1914 ; this J., 1914, 782 

Gas-purifying apparaUis. H. Dicko, Assignor t< 
Berlin-Anhaltische Ma55chinenbau*A..-G., Berlin 
U.S. Pat. 1.129,558, Feb. 23, 1015. Dated 
! appl., Dec. 6, 1913. 

I See Ger. Pat. 271,122 ot 1912 ; this J., 1914, 472 

Paraffin and like mhsiances and inixtures 
substances with oil ; Process for the frdchom 

separation of . K. Opl, Assignor to TriesW 

M inoral-Oel-Raffinerie, Trieste, Austria-Hungary- 
U.S. Pat. 1,128,494, Feb. 16, 1915. Date oJ 
appl., Feb. 7, 1912. 

See Ger. Pat. 202,153 of 1912 ; this J., 19K?,* 

Apparatus for dislillimj liquids [otb]. Ei>K’ 
707. i'ee I. 

Process for destroying the malodorous 
I'apours produced in the distillation of anirnoit 
liggior. Ger. Pat. 278,776. uS'eeVJI. 

c ' 

Manufacture of ammonium sulphate, oei. 

279,953, See VII. 


Petroleum distillation. K. M. flarlc, Alton, 111., 
Assignor to Standard Oil Go., Whiting, Ind. 
U.S. Pat. 1,129,034, Feb. 16, 1915. Date ol 
appl., Apri' 20, 1914. 

The distillate from a battery of stills passes to 
condensers, whence the condensed liquid passes to 
collecting drums and thence through pipes con-^ 
taining meters to a pair of headers, whilst th^ 
uncondensed gas passes from the condensers and 


llB.— DESTRUCTIVE DISTIUATION; 

HEATING ; UGHTING. 

tharcoal ! Manufacture of • J. Boari-S® 

1915, 21, 1032-1037. 
ft some recent charcoal burning 
he Forest of Dean a yield of ab^t "V^uses 
oal was obtained from oak. The P* 
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iiiirniniT vary between 18s. and 25s., arid the cost 
the wood is about 15s. per ton of charcoal 
Obtained, in addition to which there is the cost of 
«ju;ks and cartage. In normal circumstances the 
Sarcoal ?ells at 40s. to 50s. per ton in lai^e con- 
sicrnments, though at the present time as nuich as 
'lO'S to 80s. is being obtained. — J. P. 0. 


Sovrcf.s and industrial uses o/ herylliwn comjimnds. 
(S’ee VU. 


j^pnUeaiion of a variety of eelenhtm particularly 
sensitive to light to the consiruciion of selenium 
cells for photometry. Angel, ^ce XXllI. 

PATENT.'B. 

Incandescence mantles and a process and apparahis 
for the miimifaclure thereof. K. L. Knoedler, 
Gloucester City, N.J., XJ.S.A. Eng. Pat. 4120, 
Feb. 17j 1914. Under Int. Com*., Feb. 20, 1013. 
Inc.^ndescexce mantles are shaped and hardened 
by directing a hardening flame into the mantle 
Which is placed in a perforated niuflle, the number, 
arrangement and size of the perforations being 
such that a thin film of hot gases is maintained 
between the inner surface of the muffle and the 
mantle. A second mulfle may be placcMl outside 
the first, whereby a higher temperature and 
increased hardening effect is obtained. — E. R. A. 

Ekctric conductors [for incandescence lamps, cfc.]. 
British Thomson-Houston Co., Ltd., London. 
From General Electric Co., Schenectady, N.Y., 
U.S.A. Eng. Pat. 4235, Feb. 18, 1914. 

A LEADING-IN conductor, composed for example of 
an alloy of iron and nickel with a copper sheath, 
may be sealed into glass by first coating it with a 
layer of a fused borate such as borax. Tlic wire 
is passed from a reel through a strong solution of 
the borate and then through a tube lieate<l to 
800* — 900° C., whereby the coating is dried and 
fused.— W. F, F. 


Eilament for incandescence icleciru:) lighting [; Metal 
-- — ] and process of mamifachirc. E. Cervonka. 
Fr.Pat. 471,785, July 19, 1913. 

The filament is first covered with oxides of Ihe 
rare earth metals, and afterw'ards submitted for a 
tew minutes to a voltage higher than that normally 
employed for lighting, so as to fuse the oxides and 
lorm an adherent film, — li. N. 


Photometers. Eng. Pat. 6319. See XX II I. 


ni.-TAR AND TAR PRODUCTS. 

Peat tar ; Compoaitum of B. and F. Bnrnstpin. 

J. Gas Lighting, 1915, 129, 731. 
ar obtained by destructive distillation of peat, 

between 

between 170“ .and 230“ ('. ; 
230“ and 270“ G, and 24-7% 
amm T .? 220“ C. The residual coke 

?'4%. The tar yielded 18% of 
pitch b^eS-34% of oils, and 47% of 

almkni .u ” extracted directly with 

SSel. ""’ Pt- was 

of nickel and its osHdes in catalysis. Sendereqs 
and Aboulenc. See XX. 


P.4TENTS. 


ureas oj me napnmalem series 
Parbenfabr. vorm. F. Bay 


I'roa action of . 

und Co. Fr. Pat. 


77;. ..... . V uuu VO. rr. irat. 

471,9-13, May 7, 1014. Under Int. Conv., June 21, 
and Oct. 10, 1913, Jan. 22, Feb. 20, and April 11, 
1914. 


I See Eng. Pat. 9472 of 1914 ; this J., 1914, 825. 
I The ammol>enzoyl group may be replaced by other 
i aminoacidyl groups, and the process may be 
applied to derivatives of naphthylaminesulphonic 
I acids as well as of l.S-aminonaphtholsulphonic 


I Nilroam.hioanthrmpiino^ies ; Preparalion of — — , 
i Badische Anilin nud Soda Fabrik. Ger. Pat. 

I 279,860, July 3, 1913. 

! The formahlohyde compounds of fi-aniinoanthra- 
: quinone.s or the free ^-amirioanthraquinones in 
presence of formaldehyde or substances capable of 
: yielding it, are nitrated. The o- or p-nitroamino- 
j anthraquinones are obtained either in the free 
state or in the form of their formaldehyde-com- 
I pounds, which are readily hydrolysed by boiling 
: with dilute alkall.—A. S. 

' l-A7ni)ioanihruquinone-2-carboxyUc acids and. their 

derivatives ; Preparation of . Badische Anilin 

und Soda Fabrik. Oer. Pat. 279,867, Sept. 4, 
191.3. Addition to Ger. Pat. 247,411 (this J., 

! 1912, 764 ; see also Addition of Mav 23, 1912, to 

Fr. Pat. 425,859, and Ger. Pat. 207,211 ; this J., 

1912, -1174; 1913, 1151). 

: Wjif.n the method is applied to j9-aminoanthra- 
; quinoiies, condensation is effected without the 
^ Edition of copper or copper compounds. — A. S. 

Anthraeenc-l.O’dlcarboxylic acid and its snhstiiuiion 

products ; Preparndon of . Badische Anilin 

und Soda Fabrik. Ger. Pat. 280,092, July 11, 

1913. 

; Ace.wtiireneqvtn'ONE or one of its substitution 
I products is treated with a mild oxidising agent, 
e.g., with manganese dioxide or potassium per- 
manganate in neutral or alkaline aqueous sus- 
j>onsion or solution, or with sodium bichromate and 
gl.icial acetic acid, avoiding excess of cliromic 
acid. An(lirixcene-1.9-dioarboxylic acid and anthra- 
quinonc-l-carhoxylic acid are produced from 
aceanthreuequinone and may be readily separated 
one from the other. — A. S, 

Tar ; ProdacOon of a liquid for heafimj and lighting 

. from . A, Markl. Fr. Pat. 471,506, April 29, 

; 1914. Under Tnt. Conv., May 2, 1913. 

; See Gor. Pat. 277,502 of 1913 ; this J., 1915, 218. 

I 

1 Carbazole-sulpkonic acids and process of making 
! same. A. Schmidt, G. Kronlein, and K. Ruiine, 
^Vssiguors to Farhw. vorm. Meister, Lucius, und 
I Bruning, Ifdchst-on-.Maine, Germany. U.S. Pat. 
i 1,128,309, Feb. lU, 1915. Date of appl., April 24, 

I 1913. 

I See Eng. Pat. 9960 of 1913 ; this J., 1913, 972. 

! KUrosulphochloridvs of o-hydroxycarhoxylic acids 
and their derivatives. Farbenfabr. vorm. P. 
Baver und Co. Fr. Pat. 472,213, May 14, lOU. 

• Under Int. Conv., May 29, 1913. 
j See Eng. Pat. 12,061 of 1914 ; this J., 1914, 855. 

! Anthraquhionc ; Preparation of . Chem. Fabr. 

j Griesheim-Elektron. Fr. Pat. 472,216, May 14, 
i 1914. Under lut. Conv., June 0, 1913, Feb. 14 
and Mar. 18, 1914. 

See U.S. Pats. 1,103,383 and 1,119.546 of 1914; 
this J., 1914, 826 ; 1915, 22. 
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Apparaius for distilling ligitids [ter]. Enj?. Pat. 707. 
See J. 


IV.-COLOURING MATTERS AND DYES. | 

Indigo; Government jmrckase of . Board of j 

Trade Announcement, .Mar. 12, 1915. 1 

His !Majesty’s Government have aequired the 1 
greater part of the crop of natural indigo, now | 
coining forward. British dye-using firms desirous ^ 
of participating in this supply should make early | 
application to the Govermnent brokers, Messrs, i 
I^wis and Peat, 6, 5Iincing I-ane, E.C., who will 
furnish further partieulai“S, and who .are instnicted 
to allocate the amount available among bou.i fide 
users of dyes as nearly as may he in accordance ^ 
with their requirements, at piices just sutlicient 
to cover the cost of acquisition hy the Govern- 
ment and the expenses of distribution. Priority 1 
will be given to (iovernnient (*outi‘actoi“s, and no 
application will he entertained from dealers, 
other than commission buyers ,a< ting <^n hehalf 
of dye-users. 


Sulphur dyestuffs and process of making same. \ 
Schmidt and G. Krdnlein. Assignors to Farbw 
vorm. Meister, Lucius, und Briining, Hbchst-on 
Maine, Germany. U.S. Pat. 1,128,371, Feb ifi 
1915. Date of appL, April 24, 1913. ’ 

Ske Ft. Pat. 457,535 of 1913 ; this J., 1913, 1005 

Azo colouring mailers. Azo dyes. W. Neolmeier and 
A. Sigwart. Leverku.sen, Germany, Assignors to 
Synthetic Patents Co.. New York. U.8. Pal* 
1.128,813 and 1.128.814, Feb. 16, 1915. Date of 
appL, Feb. 25, 1914. * 

See Gcr. Pat. 274,082 of 1913 ; this J., 1911, 7si. 


Vat dyes. O. Bally, ^lannheim, Assignor to 
Badische Anilin iintl Soda Fabrik, Taidwigshafeii 
Germany. I'.S. Pal. 1,128.836, Feb. 16, IO 1 . 5 ' 
Date of appL. Aug. 11. 1913. 

See Kng. Pat. 20.551 of 1912 ; this J., 1913, lOOi, 


Vat dyes and process of making same. G. Kaliscber 
and D. Xissen. Frankfort, Germany, Assignors 
to Cassella Color Co.. New York. ’ U.S. Pals. 
1,129,571 and 1.129.575, Feb. 23, 1015. Dale of 
ap))L, .fune 18. 1 911. 


P.^TE.STji. 


See Eiig. Pat. 1113 of 1911 ; this J., 1914, 743. 


[Are] dyestuOs ; Prodnclion of fast shades and 

therefor. H. Levinstein, J. Baddiley. and 
Levinstein. Ltd.. Manchester. Eng. Pat. 28,569, 
Dec. 11, 1913. 

New disazo dyestuffs are produced by combining 
two mols. of * resorcinoL ?a-aminophenol. or m- 
phenylenediamine or a substitution product of 
these substances, or one mol. of any one of 
them and one mol. of another suitable azo 
component, with the totrazo compouml deriveil 
from an aminoaryiacidyldiamine of the benzene 
or naphtlialone ^ries of the general formula 
NIIj.Ar.CO.NTI.AiLN’Hj. Extremely fast shades 
are obtained by after-treatment with foinualde- 
hyde.— F. W. A. 


Anthraquinonc scries; Preparation of nilrogenon.^ 

condensation prodiu-ts [dyestuffs] of the . 

Farbw. vorm. Meister. j.ucius. und Briining. 
Ger. Pat. 2H0.19fl, :March 19, 1913. Addition to 
Ger. Pat. 270,789 (this J., 1911. 171). 

Esters of the a-anthraquinonylarylglyeinos 
obtained as described in Ger. Pat. 270,790 (this J.. 
1914, 475) are heated with caustic alkalis or 
alkaline-earths in presence of int*rt solvents at 
atmospheric or increased pressur<* : water is split 
off and a-anthra-N-arylpyirolecarboxylic acids arc- 
formed. Tliey are yellow’ to brown substances 
which dye wool yellow to blue shades in an acetic 
acid-acetate bath. — A. .S. 


Vat dyestuffs and process of making same. A. 
Schmidt, K. Thiess, and E. Bryk, Assignors to 
Farbw. vorm. Meister, Lucius, und Bruning, 
Hbchst-on-Mftine, Germany. U.S. Pat. 1,1 28,368, 
Feb. 16, 1915. Date of appL, Mai . 3, 1913. 

See Ger. Pats. 265,195 and 265,190 of 1912 ; 
this J., 1913, 1101. 


Indopkenolsulpkonic acids ajid process of making 
same. A. Schmidt and G. Kronlein, Assignors to 
Farbw. vorm. Meister, Lucius, und Briining, 
Hbchst-on-Maine, Germany, U.S. Pat. 1,128,370, 
Feb. 16, 1915. Date of appL, April 24, 1913. 
See Eng. Pat. 10,875 of 1913 ; this J., 1013, 074, 


{Azo]dycslHffs ; PToduciionofh\ucdiazotis(iblc — . 
L. CassolLa und Co. Fr. Pat. 471,779, Jiilv 18, 
3913. 

See Eng. Pat. 17.030 of 1913 ; this J., 1911, 743. 


Azo dyestuffs derived from the arylaynides of 2,3- 
hydrowynaphthoic acid; Production of — . 
Clieni. Fa hr. Griesheim-Elektron. Fr. Pat. 
171.799, .>Iav 1. 1914. Under Int. Conv., Scpl. 19, 
1913. 

See Eng. Pat. 10,085 of 1914 ; this J‘., 39U, 915. 


Azo dyestuffs ; Production of new diazniisahle • 

Fnrberifal)!'. vorm. F. Bayer und Co. Kr. Pat. 
471.881. Mav 6, 1914. Under Int. Conv., May 16, 
1913. 

See Ger. Pat. 273,934 of 1913 ; this J.. 1911. 7S3. 


V.— FIBRES; TEXTILES; CELLUIX)SE; 
PAPER. 


Patents. 


Paper ; Apparatus for boiling and washing jaijs 

\is€ in the m/inufacture of . T. II. ?j‘ 

Paul’s Cray, Kent. Eng. Pat. 6874, Mar. 18, 19H- 

The boiler consists of a w'ater-tight casing 
revolves a cylindric.al holder having perlor^te^ 
walls formed witli angular or V-shapod uorriigah'^^^’ 
or with sinuous or semi-ciirular coring'^Oc^*; 
and with imperforate (mds. Means are 
for driving the holder liy gear-w’hoels at cacn 
and for s\ipplying steam and rinsing water to 
interior of the casing. — J. F. B. 


Paper pulp and feeding stuff from the root-sts^^^ 
of Brassiea species, such as cabbage 
W. FornofT. Ger. Itet. 279,516, Jan. 17. 

The material is treated with an alkali and 
with steam or water, preferably under 
and the fibrous residue is then separated . 
the soft pulp by pressing. The pulp 
feeding stuff, and the fibrous matter, 
digestion with caustic soda or with water 
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.-secure, is disintej^rated in a beating engine and 
isGil alone or mixed with other materials as paper 

?ihmis 7mf(‘rials; Apparatus for treMh){} . 

^ D. Jefferson, Boston, Mass. U.S. Pat. 
1 . 128 , *4")!, Feb. 16, 1915. Date of appl., Jan. 15, 
1912.’ 

The material is treated in a perforated drum 
otating in a closed tank partially iilled with 
iqiiid ?vhich is boiled by steam under pressur<\ 
["he material is prevented from turning in tlie 
inim as it rotates, so that it is alternately subjeeted 
0 the action of the boiling liquid and of tin* 
team al;ove it. Perforated pipes, open at tl)e 
nils, are arranged across the drum to assist tlie 
K?n,otration of the liquid. — .T. F. B. 

[(('iul’cdhibsc plastirs; Proem of .tnaliiuf . 

\V. G. Lindsay, Caldwell, N.J.. -Assignor to The 
relluloid Co., New York. U.S. Put. 1,128.468, 
Leb. 10, 1915. Date of appl., Nov. 27, PJll. 
U’ETYLCELLVLOSE soluble in acetone is in- 
orporated with a triarylphosphale having not 
(lore than seven carbon atoms in the aryl group. 
.g., triphenylphosphate. in the presence of a small 
)roportion of methyl alcohol, and the mixture* is 
leak’d. — J. F. B. 


letting of plants, especially (e.riile plants ; Chemival 

process for the . V, N. F. Ltunbard aiul 

G. A. F. Lasegue. Fr. Pat. 47 1 ,781, July 19, 191 J. 
iEK Eng. Pat, 23,355 of 1913 ; this J., 1911, 218. 


"JcUnlose ; rurijied hydrakd and method of 

manufadure. A. Pellerin, Neuilly. France. L'.S. 
Pat. 1,128,624, Feb. 16, 1915. Date of appl., 
July 8. 1910. 

iFE Fr. Pat. 410,770 of 1909 ; this J., 1910. 811. 


Mluhse esters, cellulose compounds, india-ruhber, 
dnd other ingredients ; Manufacture of suhslances 
jrom — L, Collar{lon, West Bromwich. U..S. 
lat. 1.128,851, Feb. 10, 191.5. Ihilc of appl., 
Jan. 20, 1913. 

Eng. Pat. 1508 of 1912 ; this J.. 1913, 108. 


>e]]ulosc or cellulosic substances ; Preparation t>f 

u concenfrated hydrochloric and. 

Jv WilUlatter. Fr. Pat. 471.479, April 29, JOl l. 
tnder Int. Conv., May 24, 1913. 

iEE Eng. Fat. 10,005 of 1914 ; this J., 1914, 859. 


^teohol or other volatile sithslanees from wood 
other 7naterial containing cellulose ; Method 

ll prududmj . IT. 0. V. Bi-i-gstroiii, 

U.S. Pat. 1,129,5-12, Feb. 25, 1915. 
llate of appl., April 30, 1912. 

ft. Pat. 433,168 of 1911 ; Ibis J., 1912, 123, 

sufisfitKfed ureas [onrf their ysc for slabiUning 
fe Jing. Fat. 17,5111. 
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finishing. 

tionof 5®®* ; Prevention of dccompooi- 

19U 7 Rev. Mens, Blanmss- 

•} 102 , 

rapid decomposition of alkaline 
bleaching 

f taming active oxygen, the addition of 


boron compounds as well as pyrophosphate is 
suggested. A litre of solution containing 34 erms 
of hydrogen peroxide, 1-7 grms. of caustic soda, 
30 grms. of sodium pyrophosphate, and 5 grms. of 
sodium rnetaborate, had not diminished in avail- 
able oxygen content after heating to 60^0. for 
one liour. After keeping at this temperature for 
, 3i hours, a diminution of 84% was noted in the 
! COSO of a R.iniplc which did not contain the meta- 
borate, whereas the above sample had only lost 
il'-% ‘^jf it-'’ available oxygen. These additions 
arc also useful for the preservation of neutral or 
acid baths. — F. W. A. 

I Wciifhfing of silk ; Bdenninafion of . P. Heer- 

maiui aud Frederking. Chem.-Zeit., 1915, 39 
149-1.50. " 

Ix the usual method of determining tin phosphate 
; and silicate weighting the silk is heated with dilute 
hydrofluoric acid at 50 —60'- C. (compare this J., 
1003, 622. 82.5, 968) ; the method is somewhat 
tedious and .special precautions have to be taken 
to prevent the thermometer being attacked by the 
acid. The authors have found’that silk fibroin 
may he <lige.'-tcd with lioiling 2”o hydrofluoric acid 
for 1 hour without appreciable loss of weight and 
propose tlie following modified method. The 
sample is heated with 2^„ hydrofluoric acid in a 
platinum dph on the watcr-f)ath for 15 — 20 mins., 
willi occasional agitation, then treated as usual 
with .5",, hydrochloric acid, washed, dried, and 
weighed. — F. W. A. 

Acid dychalh : Mechanism of the . 77. M. Fort 

.Yiul 1>. .swares. J. 8oc. Dvers and Col., 1915, 
31, 80— 83. 

l.v a previous communication (this J., 1913, 907), 
one of the authors stated a provisional theory of 
tlie acid dyehath. It has been shown that if 
wool is dyed willi colour aeids or salts of acid 
dyestulls in a liatli containing sulphuric acid, 
more sulphuric acid K-mains in the hath than 
when wool is treated, undersimilarcoiiditions. in a 
bath ctiutaining sniphnrii’ acid alone. This is 
assumed to be similar to Uie replacement of 
sulphurie acid from Hcid-t>ropared wool on dyeing 
with an acid dyestuff, in the acid dye*batl’i the 
acid first prepares the wool, combination occurring 
to a considerable extent, at the .s.ime time, and 
then an intcreliange of arid and dyestuff takeri 
place, the wool combining with the. dyestufi and 
liberating sulphuric acid (free or combined). The 
view that the absorption of acids by wool is due to 
additive salt formation has ri’ceived much support 
(see this J.. 1914. 133). .Sisley has rompared 
dyeing phenomena to the formation of substances 
such as anthracene picrate. a suggestion similar 
to the theory advanced. It has furtlier been 
i shown that suppressed ainidation of wool results 
in decriMsed athnity. and increased amidation in 
inci*eased allinity for acid dyestutl's (see this J., 

' 1914, 306). The present results confirm the view 
] that the dyestufl' and the acid interfere with the 
: exhaustion of each otlu'c wlien used together in 
' the ordinary acid dyebath ; this interference is 
related to their combination with wool, and takes 
■ place to such an extent that it may reasonably be 
assimiod to he one of the factoil influencing 
dyeing. The common assumption that sulphuric 
acid liherato.s the free colour acid from an acid 
' dyestult in the ordinary acid dyebath, does not 
i explain the excess SO^ remaining in the acid 
: dyebath, since this excess is found when picric 
acid is used. Moreover, when salts of acid dye- 
; stuffs arc used, the excess SO, does not correspond 
I to the amount of sodium sulphate which would be 
j formed if such an interaction occurred. Knecht 
has shown that the magnesium salt of Crystal 
Scarlet recrystallisos unchanged after heating in 
strongly acid solution. 
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Misleadii^ results are obtained froin a short 
laboratory test to estimate the bleeding which 
would occur under a prolonged treatment. On 
immersion in cold water, changed twice a day, wool 
dyed from an acid bath scarcely bled until three 
days had elapsed, when considerable bleeding 
occurred, increasing to a maximum in several days, 
and continuing to bleed after six weeks’ immersion. 
Wool dyed from a neutral bath bled considerably 
at first ; the bleeding gradually dimini.shed after 
several days, bub continued to the end of six 
weeks. This seems to show that the excess of 
combined sulphuric acid is fii’st removed from the 
wool, and as its protective action disappears the ; 
dve commences to bleed more rapidly, until | 
eventually bleeding may be more pronounced than [ 
in the case of wool dVed from a neutral bath, j 
J\irther experiments are described in support , 
Of the reaction: wool-basic hydrate-H.SO* -f 
Na colour salt wool-basic hydrate-colour salt 
+NajSO,.— F. W. A. I 


P.\TENTS. 

Vegeidbk textile fibres for bleaehing ; Preparaiion of 

, j, L. Jardine, Penicuik, and T. A. Nelson, 

Edinburgh. Eng. Pat. 802, Jan. 12, 1914. 

The material is digested under pressure with a 
solution of magnesium or sodium bisulphite con- 
taining an excess of available sulphurous acid, the 
gases liberated during the treatment being 
plctelv removed to prevent deterioration of the 
fibre ty the liberated sulphur dioxide. This single 
treatm'ent may be substituted for the alternate 
alkaline (bowking) and acid (souring) treatments, 
the iignified incrustations as well as pectose and 
gummy ingredients being removed without any 
tendency towards mercerisation, or appreciable 
alteration of the structtiral character or strength 
of the fibres. — F. W. A. 

Bleaching action of hydrogen peroxide or other 
peroxides, or per ■ salts ; Process for accelerating 

ifig , L, Golodetz and B. Benedix. Ger. Pat. 

279,803. Aug. I, 1912. 

The material to be bleached is treated first with 
an oxydase preparation, cy/., with an aqueous 
alcoholic extract of horse-radish, or with yeast or a 
yeast extract, and then w ilh the bleaching solution. 

— A. S. 


Di/einq machine. W. H. Shainline, Norristown, Ta. 
U.S. Pat. 1,129,128, Feb. 2:!, 1915. Dale of 
appl., April 10, 1914. 

A ROTARY perforated cage, 17, mounted in a tank, 
2, for the dye liquor, contains an inner perforated 
chamber, 21, communicating with the tank by 



openings in the ends of the cage. The inner 
chamber is fitted at each end with a propeller, 24, 
which can be rotated in either direction. Per- 
forate^ radial partitions connect the inner and 


outer perforated chambers, and divide the 
into separate compartments. — P. W. A. 


Printing o/ fabrics and other material ; Machttkm 

for the intermittent . E. W. Buckley, S 

Mather and Platt, Ltd., Manchester. Ene ’pnf 
3108, Feb. 10, 1914. ' ^ 


A MACHINE for printing various lengths of fabric 
paper, or other material, with means for changing 
rapidly to deal with varying lengths. A constantly 
rotating disc is provided with openings parallel 
to its axis in which are movable pins. By means 
of a selective chain device, certain of the pins may 
be moved so as to project from one side of the 
tlLsc, whereupon they engage^ with pawl and 
ratchet wheel devices which raise and lower the 
printing rollei-s. — F. W. A. 


Discharges ; Produciion of coloured on tannin- 

mordanted goods icith vat dyestuffs. Kalle utd 
Co. A.-G. Gcr. Pat. 280,367, March 7, 1914. 
The tannin-mordanted goods are treated with 
aluminium acetate solution before being printed 
with the coloured discharge paste.— A. S. 


Aniline Black ; Dyeing on tissues and fibm 

by oxidation icith air. A. E. Vergd. Fr. Pat. 
4'71,320. July 7, 1913, and Addition thereto, 
dated July 18, 1913. 

See Em;. Pats. 15,668 and 18,246 of 1913; this 

J., 1914; 418, 747. 

Discharging vat or sulphide colours icith reducing 

agents ; Process for . L. Cassella und Co., 

G. m. b. H. Fr. Pat. 471,655, July 16, 1613. 

See Eng. Pat. 17,031 of 1913 ; this J., 19U, 418. 

Production of last shades and dyestuffs therefor, 
Eng. Pat. 28,569, See IV. 


VII.- ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 

.Sulphuric acid ; f lined silica dishes ™",‘ 

ceidralinn of — — . A. K. JIarshall. Met. aod 
Chem. En^., 1915, 13, 130—137. (See also tins 
J., 1915, 135.) 

Fused silica dishes for use in continuous casc^' 

concentrating plant were introduced m • 

This resulted in great fuel economy, a* ’ 

dishe.s may be exposed directly to the ? J 

The lireakage in 15 factories is .J 

to 1)0 under 5% per annum from 

the fuel consumption 17 % of the weight o j 

acid. A unit producing 20,000 lb. o acl 

tiO’B. (sp. gr. 1-842) per 24 

oO" B. (sp. gr. 1-53) consists of If*? 

and 60 prc-hcating pans (24x1:. tv!', last tlH*' 

contact with the fire gases, except tht j 

dishes in each row ; these are supporb:^.^Y 

seatings to minimise risk of breakage. 

Steamer carrying sulphurie u)l5. 

Oil, Paint, and Drug Bep., Mar. l 

The steamship “ De Sola,” 

New York for Great Britain . 
cargo of concentrated sulphuric . ’^pproO" 
about 7400 steel drums, each weigh" -„p() 
mately 800 lb., representing about e 
After the steamer had been 
port, with rough weather, ""h ‘7 ^ broke" 
across, with Whtcr in the thai 

through the hatches, it was disco p 


which 

TnTiiiary 
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.rid wa.s leakii^ from the dpims, and two men 
S overcome with gas. It waa then deemed 
to return to^ the nearest port. Upon 
Tpirhin" St. .Tohn’s, N.F., the cargo was taken out, 
r,rr! th “sound drums carefully re-stowed, but when 
?he steamer was only 24 hours out other steel 
Inims were found to be leaking, and once more , 
\he. steamer returned to port. While wailing at ; 
St John’s for instructions the steamship took fire, i 
as' a result of the escape of inflammable gases, 
and this, together with the damage done to the . 
hull of the ship bv the action of the acid, caused 
the ship to sink. While under water, the drums 
of sulphuric acid exploded, and the steamer 
and the cargo are now said to be a total loss. 

jjufjrocyanicacid ; Determination of small quanllties 

y. . A. Viehoeverand C. 0. Johns. J. Amcr. 

Chem. Soc., 1915, 37, 601 607. 

The Pnissian-blue method is recommended, the 
authors having determined the conditions neces- 
sary to obtain a constant shade as well as density 
of colour from a given quantity of hydrocyanic 
acid. The distillate containing the hydrocyanic 
acid is rendered slightly alkaline with sodium ' 
hydroxide and evaporated under reduced pressure 
aiul below 70° C. to a volume of 1 c.c. ; 0-2 c.c. 
of 3% ferrous sulphate solution and 0 05 grm. of 
potassium fluoride are then added, and the air is ^ 
exhausted from the fla.sk. After 10 minutes, the 
mixture is acidified with 30% nitric acid, and the 
blue coloration obtained compared with a suspen- 
i sion of Prus.sian-blue made from a known weiglil of 
Iputassium cyanide. The use of nitric acid or ^ 
fculphuric acid is preferable to that of hydrochloric ; 
Wid for acidifying the mixture, and the presence 
V potassium fluoride has a remarkably favourable 
iTect on the formation and colour of the Prussian- 
blue. It is not necessary to add a ferric salt, and ; 
any considerable formation of ferric salts should be 
avoided.— W. P, S. 

Culciwn cyanamide ; Crude as a rair material 

ojihecheinicalindicsiry. O.B. Carlson. Baltischcr 
Ing.-Kongross, July, 1014. Z. ar.gew. ('hem., 
1914. 27, Wirtschaftl, Teil, 721—72.5. 

CttCDE calcium cyanamide has acquired rapidly 
increasing importance as a raw material o* chemical 
industry. Ammonia is prepared from it by heating 
with water, and cyanides by fusing with alkali 
^Its ; both processes are worked on the industrial 
scale. By heating with water at moderate tom- 
perature.s under definite conditions, cyanamide is 
converted almost quantitatively into dievanu- 
i iamide. NH : C(NlI.d.NH.CN, and this yields 
dicyanodiamidine, NEI : r(NHj).NH.('O.NU,, from 
which guanidine is prepared Icchnic.'illy by heating 
with acids in an autoclave. C’yanamide when heated 
With acid yields ureaordicyanodiami<le according 
to the conditions, as is shown in the following table : 


Acid. 

Temp., *C. 

Maximnm yield. 

Vrea 

% 

Dicyano- 

diamide 

0/ 

•” 

10’. u.so. 

20 

100 

0 


•00 

yo 

1 


70 

48 

52 


90 

31'5 

68-5 

20% H..S0. 

25 

99 

1 


50 

50 

50 


60 

7 

93 

_____ 

100 

2 

96 


9^tamed by the hydrolysis of calcium 
ide in presence of hydrogen sulphide. 


As an example of the use of calcium cyanamide as a 
raw material for the manufacture of pharaa- 
ceutical chemicals, the preparation of veromd 
(diethylbarbitiiric acid) is represented schematic- 
ally. In this process 2-cyanimino-4-iinino-5-diethyl- 
d-oxypyrimidine is produced by the interaction of 
dicyanodiamide and the ethyl ester of diethyl- 
cyanoacetic acid, and i.s converted into veronal by 
replacing the cyanimino and imino groups by * 
oxygen. The chief disadvantage attaching to the 
use of calcium cyanamide as a raw material is its 
great reactivity, which makes it difficult to obtain 
high yields and pure products on account of the 
ease with which secondary reactions take place. 

—A. S. 


Ferric sails ; Apparent slowness of hydrolysis of 

A. Qiiartaroli. Gaz. Chim. Itab, 1915, 45, I, 
139—152. 

The hydrolysis of ferric chloride in solutions of 
various concentrations was studied by making 
determinations of the magnetic susceptibility (due 
to iron in the ionised condition), electrical con- 
ductivity, and concentration of hydrogen ions. 
It is concluded from the results that the hydrolysed 
portion of the ferric chloride consists partly of 
FeOn ions (and possibly FeOjHj ions) and partly 
of amicro.scopic colloidal particles of ferric hydr- 
oxide or highly basic chlorides : the colloidal 
particles adsorb a considerable quantity of hydro- 
chloric acid. The proportion of colloidal ferric 
hydroxide remains unaltered on keeping, but its 
degree of dispersion diminishes and the resulting 
dccivase of surface causes the liberation of part or 
the adsorbed hydrochloric acid and hence an 
increase in the electrical conductivity. With 
increasing dilution the ionised portion of the 
products of hydrolysis increases at the expense of 
the colloidal portion. The magnetic susceptibility 
mca-^uroments are opposed to the view that ferric 
chloride is completely hydrolysed and coiiverted 
into the colloidal liydroxide at a dilution of 
0 000054 grm. -mol. per litre. — .V. S. 


Chromiwm sesquioxide ; Vnstahh ,and conec- 

tions of pretdous rvork on the heal effect of chromium 
and almninhan sesqiiioxidcs in fusions icifA 
sodium peroxide. W. G. Mixter. .:\jner. J. Sci., 
1915, 39, 295—299. 

Either the crystalline or the supposedly amorphous 
modification of chromium sesciuioxide when fused 
witli sodium peroxide gave an average exothermal 
eft'cct of 720 calories per gram : these two stable 
forms are therefore regarded as the same polymer 
of the unstable form, the average lieat of reaction 
of which with sodium peroxide was 865 calories 
per gram. A dark olive-green specimen of the 
unstable form containing 5-9% H.O+COa w^ 
obtained bv dehydrating chromic hydroxide m 
hydrogen for 24‘lirs. at 420H\, but complete 
dehydration re<piii'cd higher temperatures at which 
the unstable sesquioxide “glowed” and changed 
to the stable green oxide. Prolonged heating of 
the unstable sesquioxide below the temperature of 
glowing resulted in a similar but ^ower change, 
while in a brisk stream of oxygen the change was 
very rapid at such temperatures. The following 
derivctl thermal data are given ; 

•’rr+SO^rrjOj (fitable, crystalline} + 267,000 calories. 

30 = 0 , 0 , otabl.*, am!>rplious) + 266.000 „ 

2Cr+3U -rrx 03 (unstable) +243,000 „ 

Alumina containins 1-7% H.O WM obtmned by 
maintaining the hydroxide at uOO” C. for 24 hK. ; 
thermal determinations similar to the foregoing 
indicated that this form polymerises at higher 
tiimn^^r.l.turos. — J. K. 
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Chrniati Polaah Syndicate. Engineering, Mar. 19, 
1915. 

Thk Kali Syndicat has recently forwarded a 
petition to the authorities asking that permission 
might be given to raise the uiaxinium prices for the 
home market fixed in the KaU L»aw of May 25, 
1910. The present condition of the potash 
industry may be illustrated by the fact that the 
Anhalt Crown Works have made a loss of 500,000 
marks from August to the (“iid of December. 

the corresponding period of 1913 yielded 
profits of 200,000 marks. The increase asked for 
amounts to an allowable limit of 25% during 
the duration of the war. and six months beyond. 
In the meantime the board has fixed the pro- 
duction of potash goods for the current year 
as follows. The figures represent 100 kilos, pure 
l^tash : — 



101 




IIoiiu*. 

.Uirom). 

Hume. 

.Uiroad. 

CiUiunifp M'itli noT 





k'jis tlian O'*,, 
and not laoro 
than ]2''o Ko<J 

48.000 • 

3.000 • 

71,000 

1 000 

Raw prodiu-ts 





witli 12 to 15% 
K..() 

2.06G,00{) 

322.000 

3,300,0u0 

1.411,000 

Manurowith 20 to 


22% KjO .... 

Manure with 3u to 

20,000 

334.000 

23.000 

433,0')i) 

,32% KsO .... 
Manure with 40 to 

3fi,000 

115.000 

40.000 

164 000 

42% KjO, in- 
cluding 





manure with 
38% K^0 .... 

2.202.000 

037.000 

•2,113.000 

6“ 1,000 

I'hlorideotpotasli 
Sulphi-ite of potash 

04:).ooo 


0'.)7.u«iu 

l.b75,(»0U 

with ninrf' than 
42^. K.O . . , , 

12,0i)‘) 

070.001 ^ 

17.000 

(Jill) 

Potassiinn • iu:ig* 




ncsium sulphate 

2.000 

147.000 1 

1 2."O0 

lO'.OJO 

Total 

.5,021,000 ' 

3.307,000 

6,353,000 

5.313,000 


The q^uantity to be disposed of for home and 
abroad for tlie present year thus amounts to an 
aggregate.of 918,600,000 kilos., against 1 ,1 bO, 000, 000 
kilos, for the preceding year. 

Beryllium compounds ; Sources and inrluslrhl iiscs 

of . Bull. imp. Inst., 1914, 12,013—015. 

The most important beryllium mineral is beryl, 
a typical an.alysis of whk-li is : TleO, 12-01 : AbO,. 
17-05; Fc^Os, 2-20; TaO. 0-57: Nad), 0-08; 
♦SiO^, 65-24 ; H .0, 2-70^b^. It is widely distributed 
and has been found in various parts of the United 
Kingdom. The treatment of the mineral con.sists 
in fusing it with two parts of potassium carbonate 
for three hours, adding a slight excess of sulphuric 
acid, evaporating, and diluting witli water. Tlie 
.silica is filtered otT. the .solution r-oucenti-ated to 
induce crystalJisation of most of the aluminium 
as potash akun. and the inollier liquor pouivd into 
9l .saturated soIi,iticn of ammonium carlionate, 
allowed to stand for several days, and then lilttn-ed. 
Basic Ijeryllium carbonate is precipitated from the 
solution by moans of superheat-ed steam and is 
purified by dissolving in ammonium carbonate and 
precipitating with .steam .several times. In an 
alternative method the beryl Ls fused with six 
parts of aiiHJiouiuiiL fluoride for ten to twelve hour.s, 
then extracted with water, the solution evaporated 
with sulphuric acid, diluted, and treated with 
ammonium carbonate as above. The only impor- 
tant commercial application of beiwllium noiii- 
pound.s is the addition of 0 5% of beryllium nitrate 
to the impregnating solution used in the manu- 
facture of incandescence gas mantles to give 


increased strength to the ash skeleton. Prior to 
! the war the manufacture of beryllium nitrate waa 
I carried on entirely in ^Germany, but British 
j manufacturers are now prepared to put bervilium 
i salts on the market. — A. S. 


! Hydrazine ; Electrolysis of a soliUion of sodium 

hydrazide in anhydrous . T. W. B. Wekh 

! J. Amer. Chem. Soc., 1915, 37, 497—508. 

■ Sodium amide or metallic sodium reacted with 
i anhydrous hydrazine, yielding sodium derivatives 
of hydrazine which could^not be characterised ou 
account of their violently explosive nature. Their 
solutions in anhydrous hydrazine conducted the 
current, yielding both nitrogen and hydrogen at 
each electrode. In tests with a copper coulonieter 
the ratio Ou : N varied from 1:1-1 for dilute 
solutions to 1 : 2 6 for stronger solutions. — J. p, 


SiUcidiscd carbon. SUfrax. F. J. Tone. Trans. 

Amer. Klectrochem. Soc., 1914, 26, 181 — 198, 
SiLFRAX is obtained by the action of the vapour 
of .silica or silicon on carbon ; the product retains 
the original shape of the carbon, w'hichis penetrated 
i to a uiaximum depth of about 4 in. The appear- 
ance and ch.iracter of the product vary with the 
temperature of production, but non-crystalline 
(yedlow) and crystalline (steel black) vaiieties, 
obtained l>y iieating oarljon in the amorphous and 
civstaljiiie ’zones of a carborundum furnace (tp., 
at 1150"— 1820- r. and 1820=— 2220° 0., respec- 
tively) were Ijolh found to consist essentially of 
the same silicon carbide as carborundum, viz., 
Si('. liy the combined action of silicon vapour and 
molten silicon, (•ar)>on is silicidised in tno same 
umnner as wben placed in a carborundum furnace; 
but the resulting product is carborundum con- 
taining varying proportions of pure silicon, these 
two components being mutually soluble in all 
proportions. I n considering the dillerence between 
silfrax and ordin.nry carlionmdum, the reactions 
of the carborundum furnace arc discussed, the 
author l.»eing of opinion that the equation, 
►SiOj-rSO yiO'T'2CO, explains only the convasion 
of raihon particles into carborundum in situ, but 
not the fo?-mation or growth of crystals larger than 
the original carbon particles, since at the tem- 
perature and vapour pressure of the carborundurD 
furnace, carbon is generally regarded as having 
no apprecial.do vapour tension. The equation. 
3Si-^2r0';;t2SiC--.Si02 is suggested to account 
for all the phenomena of the furnace, the forward 
or low temperature reaction (which is exathorniir 
and occurs throughout the crystalline zone) 
explaining the building up of the large from the 
small crystals formed by tlie first equation, ana 
the rever.se reaction (occurring in the hottest part- 
of the furnace and next to the core) explaining the 
phenomena of the local disappearance and re* 
cry.stallisation of carboruriduui. On these grounds, 
.silfrax is r<-garded as ditfering fundamentally 1mm 

carborundum in its mode of production, being 
formed mainly by the action of silicon vapour o 
carbon in situ and not from gaseous carbon co 

pounds. In the production of silfrax, the densi . 

of the original carbon article is such that wneu 
initial coating is formed the pores are \ 

; completely filled with silicon carbide, j 

further circulation of gases is made very slow 
difficult. Hence the vapour reaction 
the second equation cannot occur to 
and the crystals remain small and closel} 
i pacted so that the product acquires tougnnes 
mechanical strength superior to tho.se o ^ 
horundum. Silfrax is used commercial!) 
refractory material for the manufacture oi i ) ^ 
meter tubes, ‘ electrical heating elements, 
chemical ware. — W. E. F. P. 
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x'UroMn rmnopoly in Germany. Chem. Druff., ! 

Mar. 27, 1915. ! 

^ Oeioian Reichstag Bill authorises the Federal • 
Council to introduce a commeK*ial monopoly ; 
in nitiogen for the period down to March 31, 1922, ; 
and to frame the necessary regulations. The 
monopoly is to apply to (1) inorganic nitrogenous 
minerals ; (2) nitrogenous compounds obtainable 
from natural products, as w’ell as nitrogen com- 
binations primarily produceable artificially fr'orn 
nitiogen ; ^d (3) nitrogenous fertilisers produced 
under Nos. (1) and (2) or from other nialerials. 
The monopoly would only be extended beyond 
March. 1922, on the basis of the adoption of a 
special imperial law. The preamble to the Bill 
states that German agriculture and industry, 
particularly the explosives industry, have hitherto 
teen dependent in a great degree upon foreign 
countries for supplies of nitrogenous compounds, 
although large quantities were obtained in tlie 
country as by-products of coal-conibiistion. 
German chemists learned how to make nitro- 
genous compounds from the air, and after great 
trouble and financial sacrifices by (lie Enipii'(^ 
and by Prussia, substitutes have been found 
during' the war for the deficiency caused liy 
imports of Chile nitrate and other 
nitrogenous fertilisers, and a nitrogen-industry 
has been created which can meet the require- 
ments of agriculture and industry in the future. 
The remunerativeness of the industry after the 
^var must, however, be guaranteed, and this can 
only be assured by tlie establishment of a monopoly 
immediately. 1 


German Bromine Convention, lirit. and C'ol. Drug., 
l\far. 27, 1915. 

It is announced that (ho mutual agreement 
hithoi'to existing between the German Btomiue 
Convention and the Chloride of Magnesium Con- 
vention was recently dissolved. The mem))**rs of 
the former are consequently now at liberty to 
piodiiee and dispose of magnesium chloride, 
whilst it is assumed that some of tlic members of 
the Maguosium Chloride Convention wlio possess 
bromine plant will also coinmence to mamii'avlure 
and sell bromine in the near future. It is con- 
sidered that the termination of the .agii^emcnt may 
cause the prices of both products to fall to the 
cost of production, with tiie final re.siilt of further 
pi’dnduing tlie position of the p^itash works 
'•'Oixoi'iifd. which Are already sntTering from the 
unhivouialde working and sale i-mulitioiis piv- 
at the present time. 

Birpor! oj (in chloride. Board of Trade Annoinice- 
inent. See X. 


•'^rfecic Irioxiilc from JJkc d (Off. Klton. See X. 

'''H^ico-chcmiad nludies on ihe elcrironirlfjllunjy of 
‘nnmmimyL [Meltiny .j)0int and dennity of 
mit'(}irrsoj eryolUc. alumina, and raleinm fluoride]. 
^as<al and Jouniaux. See X. 

and the imccr problem in eleelro- 
^'nniical pUtnls. Maiitius. See \\. 

in tfif. o.vid(ilion of alkali sulphites. 
Saillard, See WII. 

o/ isotropic and anisotropic 
,n miirtures [silica^boric oxide glasses]. 
■laoiDiann. See XXIV. ^ 


Patents. 

Nitrogen : Process of fixation of . Soc. 

G<iiierale des Nitrures, Paris. Kng. Pat. 22,5^, 
Nov. lb, 1914. Under Int. Oonv., Nov. 21, 1913. 
The impure ferro-aluniinium ot)tained by heating 
a mixture of bauxite (or other aluminous material), 
carbon, and metallic iron in an electric furnace, 
is finely pulverised, mixed with sawdust to render 
the mass porous, moistened with water, and 
exposed to the air ; the mass becomes gradually 
and spontaneously heated, combusliblc gases 
l)eing evolved, and (luickly attains a high tempera- 
ture, the resulting product being impure aluminium 
nitride. W'ben once initiated, the reaction may 
be continued in an atmosphere of pure or impure 
nitrogen and hastened by i»lowing air or nitrogen 
over or through the mass. — W. E. P. P. 

Polishing compositions [mi.dure of magnesium oxide 

and a rare earth oxide ] ; Process of making 

and the product thereof. J. P. Carmichael, 
Milwaukee. Wis. U.S. Pat. 1,128,287, Feb. 16, 
1915. Date of appl., July 17, 1912. 

SuiTABT.E fibre, iuipregnated with about its own 
weight of a solution of alkaline-earth or magnesium 
nitrate (which tnay also contain a nitrate of a rare 
earth metal) is dried and calcined, and the ash 
strongly ignited. The dry product is used for 
polishing the enamel of teeth, etc. — W. E. F. P. 

Hydrogen peroxide sohdion. J. A. Trimble. 
Brooklyn. N.Y. T.S. Pat. 1.128,637, Feb. 10, 
1915. bate of appl.. Sept. 4, 1911. 

A soni'TiON of hydrogen peroxide containing 
cinchonidino : forexuinple, one partof cinchonidine 
to twenlv thousand of 3% peroxide solution. 

— F. SODN. 

Silfcales containing potassium and almninium ; 

Proccs.s of decomposing nutund . Process 

of producing sidts of potassium and aluminium 
and fixed nitrogen compounds. S. Peacock, 
Ohio.ago. 111.. Assignor to iiUernat. .Agricultural 
(.'orpomtion. New York. V.S. Pats, (a) 1,129,224, 
and (B) 1.129.721. bVli. 23, 1915. Dates of appl., 
July .S. 1912. aud Aug. 14. 1013. 

(a) The silicate mck. mixed with carbon, is heated 
to above 1609' C. in the pre.-ence of nitrogen 
(suh.st.iutially free from oxygen), .and the caibo- 
nitrides of potas^^ium and aluminium thus formed 
are rcmovi‘d by a cunvul of nitrogen. (B) A 
mixtuiv of carbon and a silicate containing 
pota.'sium aud almninium is luxUed in an atmos- 
pbcrc of iiiti*ogcu to i»i'low liiOO’l'., and the 
products arc collected and heatotl in the pi'e.sence 
of steam.— F. JSod.x. 

Potassium and aluminium : Process for separ(ding 

from Iheir sHieide romhinafions. S, IV^acock, 

Chicago, Assignor to Intcrniilional Agricultural 
Corporation. New York. U.S. Pat. 1.129.505, 
Feb. 23, 1915, Date of appl.. July 8. 1912. 
Sir.KAi'Ks containing potassium and aluminium 
are iieateil with c.'irbcm in the pre.sence of nitrogen 
at 1200' to 1100' t'.. and the reaction products 
an' tlistUleil ofi' under dinunishevl pressure. (See 
aUo following ab.-ifract.) — W. U. 11. N. 

Silicon compounds and hg-proihiets ; Process for 

making . S. Peacock. Uhicago, Assignor to 

International .\gricultural t'orporation, New 
York. l‘.,S. Pat. 1,129,500, Fel). 23, 1915. 
Date of appl., July 17, 1912. 

A MIXTUUK of finely divided felsp.ar anti carbon 
is heated in the prc'sence of nitrogen to 2500'^ C. 
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Potassium and iduminium are removed in the 
form of gaseous carbonitrides, and the residue is 
further heated to form a compound containing 
silicon and carbon. The separated potassium and 
aluminium carbonitridcs are treated with super- 
heated steam. — W. H. H. N. 

Fhosphoms ; Process of separating from its 

pho^hatc c^ibinaiions. S. Peacock, Chicago, 
Assignor toTnternational Agricultural Corpora- 
tion, New York, U.S. Pal. 1,125), 504, Vcb. 23, 
1915. Date of appl., July 8, 1912. 

Phosphates are lieated with carbon in an atmos- 
phere of nitrogen at 900® — 1300° C. and the | 
■reaction p'toducts are distilled off under diminished ! 
pressure. Carbide of phosphorus is first fprmed, 
and is subsequently converted into nitrides. 

— \V. H. H. N. 


VolatUe compounds [phosphorus and carboniiridea] ; | 

Mixed and process of producing same, i 

S, Peacock, Chicago, Assignor to International 
Agricultural Corporation, New York. U.S. Pat. 
1,129,514, Feb. 23, 1915. Date of appl., April 18, 
19U. ^ 

Piiospf^TE rock and carbon are mixed in suitable ' 
proportions and heated in nitrogen to loOO" C. ; 
The resulting phosphorus and carbonitride 
vapouraareremovedunderdiminished pressure and ! 
are separated by oxidising the former and passing • 
into water. The carbonitride is decomposed to ' 
ammonia by heating the solution to 200'’ C. i 
— W. 11. IT. N. 


Oxides of phosphorus and nitrogen compounds ; 

Process of producing . 8. Peacock, Oiicago. : 

111., Assignor to International Agriculturni : 
Corporation, New York. U.S. Pat. ^1,129.722, 
Feb. 23, 1915. Date of appl., Aug. 14, 1913. 

A MIXTURE of natural phosphate and carbon is ; 
heated in an atmosphere free from oxygon, and : 
the gases produced are burnt with an excess of ' 
air. — F. Sony. ! 


Ammonia v Apparatus for condensing fttyn ^ 

gaseous to a liquid state. H. C. Gardner, Chicago 
111. U.S. Pat. 1,129,477, Feb. 23, 1915. DaU 
of appl., Nov. 13, 1913. 

I A COOLING liquid is discharged on to a coil fixed 
! in a vertical plane and provided with an outlet for 
I the condensed liquid at the bottom, an outlet 
. for imcondenscd gases at the top, and an inlet lor 
the gas to be condensed at ah intermediate point. 
The lower portion of the coil is connect by a pipe 
; with the portion above the gas inlet, so that parti- 
ally condensed gases in the lower portion are 
separated from the liquid and conducted to the 
upper portion of the coil, where they are further 
cooled and partly liquefied, and intermingle with 
the incoming gases. — F. SODN. 


Ammo7iiacal liquor ; Process for destroying ihe 
malodorous gases a>id vapours produced in the 

dislitlaiion of . J. Becker. Ger. Pat. 

278,776, June 21, 1913. 

The gases are burnt in the known manner to yield 
sulphur dioxide, which is brought into contact with, 
the condensed water from the ammonia still in 
a trickling tower. The sulphur dioxide reacts with 
the hydrogen sulphide in the condensed water 
to form sulphur. — A. S. 

Ammonhm sulphate; Manufacture of , 

Bambachund Co. Gor.Pat.279, 053, April 23, 1914. 
Aalmonium sulphate is produced by the inter- 
action of an alkaline-earth sulphate and ammonium 
sulpliite or bisulphite or substances capable of 
yielding the same. The reaction is preferably 
carried out in a saturated solution of ammonium 
sulphate, and the alkaline-earth sulphite which is 
formed is subsequently decomposed with an acid 
or a sobilion of an aciil salt. When the process 
is used to recover ammonium sulphate from gases 
containing ammonia and sulphur dioxide, e-g~y 
in coking io'^tallations, gas-works, and the like, 
the counter-current method of working is adopted. 

—A. S. 


Boron carbonitride ; Process for prodricing . 

S. I’eacock, Chicago, Assignor to International 
Agric\iltural Corporation, New York. U.8. Pat. 
1,129,508, Feb. 23, 1915. Date of appl., .Sept. 7, 

. 1912. yt' f y y 

Boron oxide and carbon are mixed, briquetted, 
and heated in nitrogen to form BjNjCjN,, which is 
cooled in the presence of nitrogen. — W. U. I£. N. 


Alkali carbonitride ; Process for producing . 8. 

Peacock, Chicago, Assignor to International 
Agricultural Corporation, New' York. U.S. Pat. 
1,129,510, Feb. 23, 1915. Date of appl., 8ept. 7, 
1912. ^ 

Alkali oxide and carbon are mixed, briquetted, i 
and heated in nitrogen to the temperature of i 
formation of the carbonitride, e.g., KeNiCaN4, and ; 
the product Is cooled in nitrogen. — W. H. H. N. ! 


Alkaline silicates [sodium silicate] ; *S'oT?tfion of i 
and process of preparing the same. J, G. 
Vail, Chester, and J. D. Carter, Lansdowne, Pa. 
U.S. Pat. 1,129,320, Feb. 23, 1915. Date of 
appl., Oct. 22, 1913. 

A SOLUTION, forming an almost insoluble product 
on drying, composed of a neutralised solution of a 
silicate {e.g., stfdium silicate) to which has been 
added a coucentravvd alkaline solution of a silicate. 

— F. Soon. 


Alkali halides; Process for obtaining from 

natural double silictth'S. K. van der T^eeden. 
Ger. Pat. 278,250, March 24, 1914. Addition to 
Gor. Pal. 267,807 (this J., 1914, 865). 
Natub.^l double silicates {e.g^ leucite) with or 
without addition of reducing agents, arc treated 
with a (juantity of a halogen sulficifinb only 
to combine witli the alkali metals, and the whole is 
lieated under pressure. 8uijstances such as silica, 
alumina, etc., capable of acting as halogen-can’iers, 
may be added. — A. vS. 

Crysiullising apparatus for potassium chloride 
solution and other solutions of the potash industry- 
W. Haberlein. Ger. Pat. 279,311, Aug. 15, l^I-h 
The long crystallising chamber is provided with 
narrow, vertical cooling boxes and with a trouga 
at the bottom connected with a tubular extension 
outside the chamber. A mechanical conveyor 
passes through the trough and the extension- 
The latter is in tw'o parts, of which one is pw 
forated. The crystals are removed from 
trough by the conveyor and are compressed 
first non-perforated portion of the extension, iu‘ 
preventing outflow of the solution. In the 
perforated portion of the extension most oi 
solution carried along by the crystals 
through the perforations, so that comparati' ^ 
dry crystals are delivered by the einn. 

an elevator adjacent to the end of the g 
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pofassiuw sails ; Process for cooling hot, solutions j 

Qf- io obkiin large crystals. W. Haberlein. 1 

<ier. (A) 280.089, July 19, 1913, and ! 

(B) 280,090, Jan. 21, 1914. i 

The solution is cooled in troughs provided 
^itb narrow cooling boxes supplied at first with ‘ 
water at a temperature only slightly lower than ' 
that of the solution to be cooled. The temperature 
of the cooling water is then lowered progressively 
Ijv introducing gradually increasing quantities of 
cooler waterl (b) After emptying a trough, the 
cold water in the cooling boxes is displaced by 
warmer water, a quantity of hot \vater is added, and 
fche hot solution of potassium salts is introduced 
gradually into the trough ; the temperature of the 
water in the cooling boxes is then reduced pro- 
gressively by introducing increasing quantities of 
cooler water. — A. S. 

Jilkalt chloride solutions ; Electrolysis of , using a 

iDcrcury cathode and a porous diaphra(fm. Hoesch 
u!k1 Co. Ger. Tat. 279,998, April 25, 1913. 

The electrolyte is circulated from the cathode 
ehainbcr through the diaphragm into the anode 
(hamher. whence it is witlidrawn and passed Lo the 
f-aturating apparatus and then back to the cathode 
dininber ; or a portion only of the liquid in the 
caihode chamber mav be circulated hi this wav. 

—A. .S. ‘ 

Sc(v.c«ds ; Tr<(fiwcnt of . C. Ghristiansen. 

Ger. Tat. 279,312, March 28, 1912. 

The Seaweed _ is fermented with a culture of 
oi’sanisiiis (chiefly Oidimn lartis and Aspcnjillus 
tflimcus. with smaller quantities of lactic bacteria) 
ol)lained from decomposing seaweed, the cellulose- 
containing residue is separated and washed with 
an alkaline solution and with water, and the solu- 
tion is treated in the known manner for the 
I'CL'uvery of alkali salts, pectin substances, etc. 
Fermentation is preferabiv conducted under 
diminished pressure, and tlie seaweed may be 
submitted to a preliniiuary treatment with acid 
or alkaline solutions.---A. S. 

Hydmulphites : PrcpaniHon of anhydrous . 

Chem. Fabr. Oriesheiin-ICiektron. Ger. Tat. 
279.389, Sept. 28, 1013. Addition to Ger. Tat. 
2-37.872. 

A MoniFiCATroN of the process described in the 
chief patent (see Fr. Tat. iOO.OlO of 1913 ; this J., 
19U. 73). the last porti(ms of the water being 
cxpcllfil by lieating the hydrosulphito at (»0' — 
35' C., in piusence of aniiine or an equivalent 
organic base.— A. S. 

hydrosulphik : Pnparaiion oi anhydrous 

• Kinzlberger und (''o. (Jer. Pat. 280,181, 

^'ov. 10, 1912. 

.IXHYUHOU.S sodium hydrosulphite is obtaiued as 
insoluble precipitate by the interaction of zinc 
hydrosulphite or zinc-sodium hvdrosulpbite and 
sodium acetate in alcohol. — A. 8. 

0.Wdcij or hydroxides of heavy widtifs practically free 

from basic salts ; Process for (Staining . F. 

tochlovius. Ger. Tat. 279,420, May 14, 1913. 
Addition to Ger. Tat. 272,182 (this J., 1914, 550). 
^Precipitates of basic salts obtained by tmating 
J^olution of a salt of a heavy metal Avith a quantity 
J a ba.sic substance at least equivalent to the 
^^1 '^■<>ntent of the solution, are heated at a 
oaerate temperature, below the boiling point of 
f>00®C., and then lixiviated with 
ater. Xo eftecT a separation in the case of 
of mixed salts, a quantity of basic 
ostance equivalent only to the metal to he 
«‘Parated, is used.— A. 8. 


Hydrogen ; Production of from mixiures of 

carbonmonoxide and steam with the aid of a catalyst. 
Badische Anilin und Soda Fabrik. Ger. Pat. 
270,582, June 24, 1913. 

Contact masse-s are u.sed containing activating sub- 
stances, especially oxygen compounds of chromium, 
thorium, uranium, beryllium, antimony, and the 
like, or mixtures of these, in addition to the usual 
catalysts : with .such cotitac-l masses the reaction 
is practically quantitative at a relatively low 
temperature ; the contact mass during preparation 
or use should not be heated above 600° C. Small 
quantities of carbon monoxide may be readily 
removed from gaseous mixtures with the aid of 
the contact masses described. — A. S. 

Hydrogen ; Production of by the action of sicajn 

on heated Metals. W. Naher and M. N5ding. 
Ger. Pat. 279,720, Aug. 7, 1913. 

Steam free from air is superheated to about 
1000° C. and pa.ssed successively over copper and 
iron, in the order given, in a retort heated to about 
800° To regenerate the metals from the oxides 
produced, the undecomposed steam from the 
retort is converted into water-gas, which is passed 
lii-st over the iron oxide and then over the copper 
oxide. The gases from the retort are led again 
into the water-gas generator to reduce carbon 
dioxide lo monoxide, and this circulation is con- 
tinued until the reduction of the metal oxides is 
complete and carbon dioxide is no longer formed, 
whorexipon steam is again led tliiough the retort 
to produce hydrogen. Since 1 vol. of carbon 
<lloxide yields *2 vols. of monoxide, the water-gas 
generator is provided ■with a valve by means of 
which a certain proportion of the gas can be with- 
drawn to be used a.s fuel. — A. 8. 

padioaefive preparation suiiable for yielding a 

.soiuiion of thorium- X ; Frodueiion of a . 

Kunhoim und Co. tier. Tat. 279,956, Nov. 30, 
1913. 

A ITKIFIED neutral solution of radiothorium, 
containing small quantities of rare earths, is treated 
with hvdrogen pei-oxide, whereby the radiothorium 
is precipitated as hydrated peroxide. The pre- 
cipitate can be readily separated by filtration after 
standing a short time, and the thorium-X generated 
by disintegration of the radiothorium be 

removed by extraction uitb a dilute .solution of 
scKliiim chKuhle. — A. S. 

Sodium sulphate or the Vic ; Process ayid funwee for 

the monulaeture oi . Chem. Fabr. Rhenania, 

(\ Thelem atid F. Wolf. Ger. Tat. 279,997, 
June 4, 1913. 

The charge is heated in a pear-shaped “pan” 
mounted horizontally and provided with a screw 
agitator, and then, by rotating the screw in the 
opposite dii-ection, is forced rapidly through an 
opening in the narrow end of the pan into the 
roaster. The material is delivered on to the 
circular m\iffle-hearth of the loaster at the centre 
and is moved across the hearth to a discharge 
opening at the periphery by mechanical scrapers. 

— A. S. 

Magnesium earbonaie ; Process for obtaining- 

ironi minerals eontainhig magnesium and calcium. 
A. Hainbloch. Ger. Tat. 28(^084, Sept. 27, 1913. 
Minerals such as magnesite, dolomite, or m^- 
nesium silicates are ignited, with or without addition 
of lime or limestone, the product is treated with 
, ammonium carbonate solution at the ordin^ 

! temperature to dissolve magnesia, and the resulting 
i solution is heated to precipitate magnesium 
carbonate. — A. S. 
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Sulphuric acid ; Apparatus for the manufacture of 

. E. Packard and Co., Ltd. Fr. Pat, | 

472,366, May 19, 1914. Under Int. Conv., May i 
23, 1913. ! 

See Eng. Pat, 12;oe7 ot 1913 ; this J., 1914, 692. j 


Acetic acid from acetylene; Process for prodxicitig \ 

. 0. Ilanaen and A. Woindel, Leverkusen, j 

Germany, Assignors to Synthetic Patents Oo., ! 
New York. U.S. Pat. 1,128,780, Feb. IG, 1915. | 
Date of appl., Jan. 16, 1914. 1 

See Fr, Pat. 467,515 of 1914 ; this J., 1914. 830. ; 


Titanhim oxygen compounds ; Manufacture of | 

from ilmenite, iitaniferous iron ores, and other 
titaniferous materials. P. Farup, Trondhjem, 
Norway. Eng. Pat. 15,680, June 30, 1914. 
Under Int. Couv., July 1, 1913. 

See Gcr. Pat. 276,025 of 1913 ; this J., 1911, 920. 


Hydrogen ; Process of producing . A. Millasch : 

and C. Schneider, ^Vssignors to Badische Anilin 
und Soda Fabrik, Ludwigshafen, Germany. ■ 
U.S. Pat. 1,128,804, Fob. 16, 1915. Date of • 
appl., Oct. 20, 1913. 

See Fr. Pat. 403,114 of 1013 ; this J.,'1914, 313. ^ 


Hydrogen from iron ore and steam ; Peducing and 

oxidising apparaius for generating . H. 

Dicke, Assignorto Bertin-Anlialtische M.aschinen- 
bau-A.-G., Berlin. U.S. Pat. 1.129,559, Feb. 23, 
1915. Date of appl., Dec. 0, 1913. 

See Eng. Pat. 28,390 of 1913; this J., 1914, 2.>6. 


Ammonia ; Production of . 0. Boscli and A. 

Mittasch, Assignors to Badische Anilin und 
Soda Fabrik, Ludwigshafen, Germany. LhS. Pat. 
1,128,843, Feb. 16, 1915. Date of appl., Nov. 11, 
1912. 

See Eng. Pat. 3345 of 1912 ; this J., 1912, 1031. 


Peroxide of hydrogen; Process of making . F. 

Fischer, Charlottenburg, Assignor to Henkel und 
Co., Dus.seldorf, Germany. U.S. P.at. 1,128,960, 
Feb. 16, 1915- Date of appl., May 7, 1913. 

See Eng. Pat. 8582 of 1913 ; this J., 1913, 791. 


Silicon carhonitride, aluminium carhonitridey and 

calcium carbonilride ; Process of }yfoducing . 

S. Peacock, Chicago, Assignor to International 
Agricultural Corporation, New York. U.S. Pals. 
1,129,507, 1,129, 509 and 1,129,511, Feb. 23, 1915. 
Dates of appl., Sept. 7 and 19, 1912. 

See Eng. Pat. 11,390 of 1912 and Fr, Pat. 458,168 
of 1913 ; this J., 1913, 699, 1067. 


Vra.-GLASS; CERAMICS. 

Silicidised carbon, Silfrax. Tone. See Vlf, 

Molecular structure of isotropic and anisofropiQ 
binary mixtures {silica-boric oxide glasses], Tam. 
mann. See XXIV. 


Patents. 

Tunnel kiln for glazing and enamelling tiles and 
for like purposes. G. Andina, Turin, and .T. ty. 
Bottomiey, Leeds. Eng. Pat. 6818, March 18,1914* 
The kiln contains several tiers of muffles arranged 
longitudinally, separated by flues, and surrounded 
at their middle portions by a series of transverse 
heating-chambers through which the gases from 
an adjacent furnace are led in zig-zag fashion 
around the tiers tow'ards the charging end of the 
kiln. The supply of air to the various flues is 
so controlled that the charge in each muffle attains 
a mavimum temperature at the middle of the kiln 
and is gradually cooled towards the discharge end. 

— W. E. F. ?. 


Pefractory materials icith a basis of molten hau.vlle. 

N. Lecc.sne. Fr. Pat. 471,513, April 29, 1014. 
Antiir.^citk is mixed with three times its weight of 
bauxite and licated in a furnac’e by an air blast 
at a pressure of 50 grms. (1 m. water column} 
to start and gradually rising to 200 grms. or even 
to 500 grins. Tlie temperature rises rapidly, the 
charge decrepitating strongly until the comluned 
water has been removed, and with the formation of 
aluminium carbide tlie mass becomes incande.scent. 
the .silica is volatilised, and the iron is reduced and 
thrown oil as sparks. The heat of reaction is 
suffleient to raise the temperature of the charge 
to about 3000'’ C. and to melt llie bauxite com- 
pletely. Blowing is continued until nearly all the 
anthracite has been burned oif and to cool the 
charge, which is aft crwnrd.9 removed and crushed, 
and freed bom iron by means of magnets. The 
product is very porous and of low density (1500 to 
1700 grtns. per litre), 'fo make impervious 
refractory articles, it is mixed with water, ground 
quartz, and a little quicklime ; the two last 
combine and form a bond. For porous refractory 
goods, finely ground, pure, raw bauxite is used 
as bond, e.'g., 3 to 9 rols. of fused, bauxite to 
1 vol. of raw bauxite. The mixture is shaped by 
means of powerful presses, then dried and burned ; 
the finished goods may be used for making abrasive 
wheels. — A. B. S. 

Porcelain insulators ; Method of manufachirUuj 

. W. Boehm, Charlottenburg, Germany. 

U,S, Pat. 1,128,747, Feb. 16, 1915. Date of 
appl., Feb. 24, 1913. 

See Fr. Pat. 402,857 ot 1913 \ this J., 1914, 321. 


NUrogen compoutids ; Manufacture of . T. 

Fujiyama. Fr. Pat. 471,377, April 27, 1914. 
See U.S. Pat, 1,126,000 of 1915 ; this J., 1915, 283. 


Enamel, glass, and the like ; Manufacture 

. I. Kreidl, Vienna. U.S. Pat. L123.fl' 

Feb. 16, 1915. Date of appl., March lo, 191-S- 
See Addition of Jan. 18, 1913, to Fr. Pat. 438,10 
of 1912 ; this J., 1913, 7.53. 


Fluoric acids ; Preparation ot salts of ccmplex . • • s 

Gebr. .Siemens und Co. Fr. Pat. 471,482, April Enamel; White . I. Kreidl, Vienna, t.o. 

29, 1914. Under Int. Conv., April 30, 1913. Pat. 1,129,300, Feb. 23, 1915. Date of app ■> 

See Ger. Pat. 279,011 of 1913 ; this J., 1915, 230. 20, 1913. . 

See Fr. Pat. 438,908 of 1912 ; this J., 191-' ' 

Electric furnace. Process of making [nitrogen] com- „ . 

pounds in electric furnaces. U.S. Pats. 1,129,512 Coke oven doors and tike doors. Eng. 1 at- 
and 1,129,513. See XL i See llA. 


Voi. XSXIV., So. 7.J Cl. IX.— building MATERIALS. Cl. X.— METALS, METALLURGY, {tc. 

IX,— BUILDIHG MATERIALS. ' Patents. 


Cupsum ; The products of dehydration of ■. 

E. Grengg. Z. anorg. Chem., 1014, 90, 327 — 360. 
The different products obtained by the dehydra- 
tion ot gypsum may be identilied by placing a small 
ciiantify of the powder in paraffin oil on a micro- 
.scope object glass, covering with a cover-glass, and 
beating. In the case of stucco plaster, steam is 
evolved and soluble anhydrite, recognisable by its 
iU-defined contour, is formed. With dead-burnt 
plaster the same structure of the grains is observed 
as with stucco plaster, but there is no evolution 
of shaTU and no change of optical properties 
(increase of double refraction, considerable 
dimimilion in retraction) such as is associated 
ivith the formation of soluble anhydrite. Flooring 
plaster burnt to the point of sintering has a basic 
leartion and when it is trituctitcd with water 
bard grains can be observed, which mostly exhibit 
strong ilouble refraction, though some may show 
fliily slight double retraction or even single re- ; 
traction; the structural elements ot stucco 1 
plaster are no longer visible, or, if the flooring i 
plaster has been burned at a relatively low tern- ■ 
pefcfure. are present only in a partially sintered I 
form and mostly permeated by isotropic droplet.s ; 
no steam is evolved on heating. Standard pre- 
parations .should be made for comparison : the 
pure liemihydrate is prepared by digesting pre- ' 
dpifatod calcium sulpliatc with concentrated . 
iiiU'ii; .acid ; this yields first soluble and then 
iiisoluljle anhydrite when heated in paraffin oil 1 
on the microscope object glass. I)e, id-burnt 
plider is obtained by heating the hemiliydrate 
in a oracible at a dull red heat, and flooring plaster . 
l)y heating to ittcandes(;ence. The author's con- 
rliisifiiis in regard to the dehydration of gvpsum 
.asree in the main with those of von GUisenapp ^ 
(this J'., 1908, 858).— A. S. i 


Concrete; Waterproofing and strengthening com- 
pound for . L. E. Levi, Milwaukee, Wis., 

Assignor to V. II. Propach, Chicago, 111. U.8. 
Pat. 1,128,696, Peh. 16, 1015. Date of appl., 
Apr. 29, 1912, 

C.ALcnjM chloride is added to a solution containing 
30 parts of resin dissolved in sodium carbonate, 
70 of soap, and 5 of carnauba wax ; the precipitate 
is filtered off, dried, and pulverised for use. 

— W. E. F. P. 

Slag ; Process for preparing for the manu- 

facture of mortar, etc, A. Deckers. Fr. Pat. 
471,662, .March 31, 1914. 

Gn,ANUL.ATED slag is mixed with quicklime and 
the mixture is ground until a portion ot the slag 
is converted into cement and can thus serve as a 
binder for the remainder, or the grinding may be 
continued until the whole mass is of the same degree 
of fineness as cement. — A. B. ,S. 

Ifood; Process of preserving R. 1. Smith, 

• Washington, .Assignor to M. 11. Smith and 
W. H. Knight, Takoma P,irk. IT.S. Pat, 
1,129,1:10, Feb. 2:1, 1913. Date of appl., Nov. 7, 
1913. 

The wood is soaked in a solution of iron sulphate 
and then treated with a solution of copper sulphate. 

— W. E, F. P, 

U’ood and other matcriiits ; Process for preserving 
— and rendering them non-inftammable. G. 
Uedat. Fr. Pat. 472,172, May 13, 1914. 

The articles are treated with a .solution, .saturated 
at 80’ ('., ot equal p.irts ot magnesium silicate, 
sodium pliospiiate. and borax, and tlien coated with 
water-glass. — B. S. 


Plaslff of Paris ; Hygroscopic and total icaler in 

. E. Canals, j. Pharm. Cliim., 1913, 11, 

113-122. 

The iiiicombined water in plaster of Paris ran be 
mermined by drying 5 grins, spreail out on a 
retn dish, for two horn's at 30" taking pre- 
cautions to prevent free access of air to the dried 
rcivdor before and during weighing. Free and 
combined water is determined' by heating tlie 
plaster for a short time at 130" and then for an 
ho o Erlenmeyer flask on a saiicl 

catli, tlie sand being piled up to the top of the flask, 
miih nnist be closed with a cork a.s soon .is the 
at IS withdrawn and only opened momentarilv 
ner»-.ar(ls in a desiccator to equalise the pressiii-e : 

'‘^“giral and other fairly pure plasters i 
ere found to contain about 1 % of hvginscopic ! 
".T' ,0'7-8'l% total wafer.’ Samples 

coiitaiiied less water, generally 
G. P. M. 


i Cement. J. II. .Amies, Pliiladelpliia. U.S..A. Eng. 
I’at. 5212, Feb. 2.8, 191 1. 

See T:..S. Pats. 1.087,914 and 1,088,616 of 1914; 
this J., 1914, 330. 

.S'fiuic ; Artificial . J. Bilhviller, Goldach, 

.Switzerland. I'.S. Pat. 1.129,000, Feb. 23, 
1913. Date of appl.. May 18, 1912. 

See Fr. P.it. 11:1,991 of 1912 ; this J., 1912, 1130 

Refractory products. Comp. Frany. pour I'Exploit. 
dos Prdc. Thomson-llouston. Fr. Pat. 471,514, 
April 30, 191 1. Under Int. Conv., May 2, 1913. 
See U.S. Pat. 1,094,332 of 1011; this .1., 1914, 591. 

Ipparatus for granulating liquid blast-furnace slag, 
U.S. Pat. 1,128,829. .’see X. 


trade of Brazil. J. Roy. Soc. .Arts, Mar, 
1915. 

from into Brazil have iiicrci 

200,010 tons in 11 
Theax, 157,980 tons in ll 

are a- imports from various count 

Baain 129,853 tons; (1: 

ffance’ Su’s®? ’ Belgium, 54,856 tci 

'Thft ’ Austria Hungary, 2526 t 

and the “in'' ^,’’“.“‘13 known as tlie “ Lehij 
^ ''ft.) aee ,bar''e>s of 150 kilos, (at 

5d uee'u .demand, at a price of ah 
de , Janeiro. Cem 
«t 20 «' Hi® United States enjoys a redud 

We Customs duty. 


i X.— METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

I Ferrovanadium ; DefenninatioH of manganese in 

! , W. \\\ Clark. Met. and Chem. Eng., 

j 1915, 13 , 155 — 156. 

i 0-2 GRM. of iinely powdered alloy is dissolved in 
5 c.c. of nitric acid {1:1) and 5 c.c. of sulphuric 
add (1: 1), with the addition of a little hydro* 
fluoric aeid if necessary. The solution is boiled 
vigorously, treated with 10 c.c. of silver nitrate 
solution (1’25 gnu. per litre) and an excess of solid 
ammonium persulpliate, again heated to boding, 
and cooled at once in cold water ; after adding a 


s 2 
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few drops of saturaied solution of sail, the per- 
manganic aeid is titral,ed with sodium arsenite 
solution. ^ If the manganese content be above 5 %, 
the solution is diluted and an aliquot pertion 
treated with silver nitrate and ammonium per- 
sulphate. A detcmiination may be made in about 
15 minutes. — W. I'.. S. 

[Cpanide ircaimenl of low-grade Cobalt silver ores.] 
Mill and meialhirgical jnaviicc of the Nipissing 
Mining Co., Ltd., Cobalt, Ontario. J. Johnston. 
Trans. Canadian Min. Inst., 1914, 17, 64—9*2. 
Cyanide treatment of the low-gi‘adc ores was 
adopted in preference to concentration because 
the higher cost of construction of the plant was 
more than balanced by tlie incmased extraction ; 
certain arsenic-antimony-.silver combinations and 
decomposed silver miTierals found in some veins 
give poor results by concentration but Yield over 
90% of their silver to cyanide. Tin? ore is crushed 
in a 0 2.5'^,', caustic soda solution with the addilion 
of 5 lb. of lime per ton of ore to fa<*ilitate subse- 
quent settling of tlic slimes. Tiie pulp is ground 
to slime in tube mills working in conjunction witli 
Dorr classifiers and is then subjected to a wet de- 
suJphurisjng process by passing it first through 
a tube mill containing ingots (J ahiminium and 
then through an aluminium-lined tank iu which it 
is slowly agitated. By this tivatmcnt the re- 
fractory silver minerals am I Token down and tlic 
silver left iu a spongy metaUic stale, so that the 
subsequent extraction by cyanide is accelerated 
and improved. Xlie slime from C' ■ 'lesulphuiising 
apparatus is dewatered in a Butters vacuum filter 
to remove as much as possible of the caustic soda 
solution, and is then s\ihjected to cyanide treatment 
in tanks fitted uith mocliauical stiiTers and with 
an air-lift device : tl\e cyanide solution contains 
0-25% KON and 0-20%, XaOH. 2 lon.s being used 
per ton of dry slime, and agitation is continued for 
48 — 60 hours. .Vfter settling and withdrawing the 
clear solution, the resi<iual slime is transfeiTed to 
a cyanide stock pulp tank and then to a Butters 
vacuum filter. Silver is precipitated from the 
cyanide solution by means of aluminium dust (see 
Hamilton, this J., lOlJ, 660) and the precipitate is 
smelted and refined in a reverberatory furnace, 
yielding bullion 907- -999 fmc (see Watson. Kng. 
and Min. J., Doc. 7, 1912). The cost of construc- 
tion of the plant, which has a capacity of 244 tons 
of ore per day. was 254,840 dollai-s (about £53,090), 
and the working costs are less than 3 dollars 
(12s. 6d.) per ton, whilst the extraction on ore con- 
taining 26 07. Ag per ton is 92 —93%.— -A. S. 

Lead ; Demlverisaiion of . F. C. >«ewton. 

Amer. Inst. Min. J'lng., Feb.. 1915. Met. and 
Chem. Eng., 1915, 13, IBl. 

Attempts were made to ellect a higher concen- 
tration of the silver and reduce the amount of 
zinc used in the Parkes process by working at a 
higher temperature with a view to obtain the 
compound, ZngAg, (solidif. pt., 665'^C.) in the 
crust. The tests proved, however, that a higher 
temperature was prejudicial to the process : the 
silver content of the crust was lower, dross and blue 
powder more abundant, the fuel consumption 
higher, and the life of the kettle shorter, than in 
current practice. — \V. R. .S. 

Copper anodes ; Formdion of a badly conducting 

film on in copper cyanide solutions. W. L. 

Miller. Trans. ^Vmor. Eloctrochein. Soc., 1914, 

26 , 63—66. 

In thirteen different copper cyanide electrolytes, 
under similar conditions as regards circulation, 
films of insoluble copper salts were fonned on the 
anodes as the result of local concentration of 
copper in the solutions ; the current densities at 


which the films appeared varied in the same niamir.r 
; as the relative amounts of a normal copper salt 
; required to effect a slight precipitation in ttJ 
electrol 3 rtes, and the upper limit of anodic current 
density economically possible with any similar 
electrolyte could be ascertained by determining the 
' volume of cupric chloride solution required to 
produce a precipitate in 5 c.c. of the liquid. The 
use of a higher current density is rendered possible 
by addition not only of cyanide but also of 
ammonia or any other substance capable of kee?)iD 2 
the copper in solution. — W. E. F. r. ^ 

Corrosion [of brass]; The micro-chemistry of 

Pari Hi. The aS alloys of copper and zi>w. S 
Whyte, Inst, of Metals, March, 1915. [Advance 
proof.] (See also this J., 1914, 358 ; IQI.t, 2oS.] 
Focr alloy.s of copper and zinc containing about 
60% Cu wore subjected to electrolytic corrosioa 
by an applied electromotive force in sodium 
chloride solution. One alloy containing onlv 
copper .and zinc was tested in the unannealcd state 
and also after annealing at 575® C. Tlie other 
three alloys contained about 1% respectivelv of 
Fe. Pb, and Sn, and were .all annealed at 5T.i“C. 
for H hours. I'he total corrosion of iluse^a,^ 
alloys was found to be much less than that of 
simple li alloys, but more than that of {simple 
fi alloys, ('orro.sion fiist proceeded through tho 
S areas and tiieri spread to the a areas ; it stili 
penetrated the 3 areas in advance after the surface 
action had ceased. ’LTie unarinealed alloy was 
more corroded thaii the same alloy annealed ; iron 
and lead both accelerated corrosion ; tin gave an 
increase in a five-minute test, and a decrease in a 
sixty-minuto t-csl, due to the retarding action of a 
to\igh compact layer of basic, salts. ] n the case of 
two aj alloys corroded in service, the nature of the 
corrosion w.as similar to tliat induced by an applied 
electromotive force. •• Pitting ” is considered to 
be tlie result of rapid dczinoiiicatiou, loose porous 
copper being left behin<l which is easily removed 
me<-hanicaily. -T. .St. 

Copper with tin; Conslituiion of the aUoys of — • 
Paris L, and II. J. L. Hanghton. Inst. Metals, 
March, 1015. [Advance proof.] 23 pages. 

The equilibrium diagrams of Cu-Sn alloys suggcijted 
by previous workers, although agreeing iu oroatt 
outline, differ considerably in several parts of the 
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i\y(:. and Sn 59%, and the point H"' occurs at • Nickel-aluminium and copper-nkkel-ahminium 

J' whereas according to Heycock and ; alloys; Properties of some [li>jhi] . A. A. 

Vevillf- ‘ formed at 400° C- and Sn 61-1 % and : Read and R. H. Greaves. Inst. Met.als, March, 

jiij,. II'H" meets the eutectic line at Sn 05%. ; 1915. [Advance proof.] 52 pages. 

The methods employed by Heycock and Neville A DKT\iT,h:r> investigation of the allovs of aluminium 

are rriticised and their conclusions regarded nickel (Ul — 1I^%) alone, and with copper 

on scanty and unsatisfactory ^ev;^ence. (i 4%) an<l nickel {I — d'fo) together. All the 
W.E. 1* 1. alloys were easily maehinahle, hut were harder 
and less ductile the lugher the content of copper 
{jopptT-duminium alloijs ; Some e.vpermenls upon and nickel; nvaUeability was reduced more by 

. — . J. H. Andrews. Inst, of Metals, March, copper than Ity nickel. By the addition of nickel 

U)1j. [Advance proof.] 14 pages. lo aluminium, tlie niaxiinuni stress was increased 


TiiK accompanying diagram is suggested for alloys 
containing up to 2U Al. The existence of the line 
found by Carpenter and Jvlwards (this J.. liUG. 



at the expense of elongation and reduction of 
area, this bedng also the case witli the alloys con- 
taining 1 and 2*^,', Cu : in the 4°(, Cu series a 
general deterioration in properties was caused by 
the addition of up to Xi. after which the 

nuiximuiu stress either remained constant or 
increased. The relative eiTects of copper and nickel, 
and the effects of variations in casting temperature 
and heat treatment of the alloys were also 
investigated ; the conchioion that the properties 
were unaffected b\' quenching was confirmed by 
determinations of the hardness of annealed and 
quenched specimens. The elastic limit increased 
with the mck<*l content in the Xi-Al alloys and in 
the Cu series, but not in those containing 
4% Cu ; a dimiiiishcd resistance to alternating 
stress generally accompanied an iiuTcase in the 
total nickel and copper content. The specdftc 
gravities of the (chill cast) alloys varied from 
2 725 to 2 h 70 (grms. per c.c.) : the melting poinU 
from one to 0.52° C.i and the electrical con- 
ductivities from 10 5 to 5.5 0 (t.’u = l00) or from 
77-0 — 9:12 (Al = 100). The results of corrosion 
tests in fresh and sea water, and of microscopic 
examination of the alloys are also given: the 
nickel alloys were in all cases more resistant than 
those containing both copper and nickel. 

— W. E. F. P. 


loo, 20(i) but ignored by Curry (tiiis J., 1907, 1241) 
'is confii'ined ; it separates the •> from the c phase, 
^7lle^eas the lino dc separates the dH y from the 
phases, ^ being the constituent of 
Carpenter and Edwards. In the author’s view, 
the i constituent (which according to (’urry 
breaks down into «-|-7 at about 570° C. but 
according lo Carpenter and Edwards evisls down 
to normal temperatures) breaks down into n— 
and *, afterwards changes into T. T'he low point 
'3t 4?>0' and 12-5 *^0 Al is due entiridy to super- 
cooling caused by retardation of the decomposition 
of 3 into a at 10-5 Al, c is formed directly 
ffow the 7 constituent previously deposited at 
so that, in alloys containing more than 
Ah free c is already ]>resent when the 
deL'onipositioii of ^ sets in and there i--. little 
iendenev towards supercooling. The evolution of 
heat noted by Carpenter and Kdw.ards as occuiTing 
290° C. in alloys containing 0 — 10% Al. is 
^onfirmed by the author and also regarded as due 
fo supercooling. — W. E. E. \\ 

^'^ppeMiicJcel’Cobalt alloi/s. 51. 5Vaehlert. OesteiT. 
/eits. Berg- u. Hiittenw., 1914. 62, 911—340, 
301, 374—378, 392—395, 400— 4U). Z. 
hngew. Chem., 1914, 27, Kef., 707—708. 

^O-^'EL iiietal, an alloy of about Cu 1 and Ni 3 parts, 
direct from the Sudbury copper-nickel 
PS, has found extensive application in thellnitod 
nro- separation of cobalt from the 
exf* Ihe cost of production of such alloys 

enh the author examined the influence of 
tbp h copper-nickel alloys. It was found that 
nick 1 ternary alloys were those containing 
f^obalt in equal proportions. The alloys 
all resistant to sulphuric acid but were 

attacked by nitric acid.— A. S. 


Aluminium : Phi/sico-chemkal studies on the 

clcctromelaUurytf of . point and 

densitu of 7nfj:lures of enjoUte, ahnninat and 
ailcium fiaorUiv.] P. Pascal and M. Jouniaux. 
Kev. Met.. 1914. 11, 1009—1093, 

The binary system cryolite-alumina forms a 
t*ntectie with 2l%„ m. pt. 904- C., composed 
of solid solutions containing AhOj 20% and 29‘^(j 
respectively. The system cryolite-calcuim fluoride 
forms a eutectic with t'ab\ 244^%, m. pt. 905’ C., 
composed of solid solutions containing 
20-5'^„ and 50'^,, respectively. The system 
('aF;. AUOs form^ a eiiteelic with ALO3 20-.)'^o* 
in. pt. 1270 t'.. ei)nj])t.)setl of snlid solutions con- 
taining ALOj 20’^^, and about 2S-5‘^,j, respectively. 
The ternary system forms a ouleetic of the compo- 
sition cryolite -59-3. t'aFs 23‘0. and ALO^ 17-7’^^, 
t)»e melting point being 868° C. Tlie 950° C. iso- 
thermal on tlie derived liqnidus roughly forms the 
boundary of all the mixtures ustMl industrially as 
clectrolyt-es for the manufacture of aluminium. 
Density determinations of the systems in the 
molten state were also made. Tlie density of 
luetallic aluininiuni at 050' C. is 2-365. Molten 
cryolite has a iiiaxinmm density of 2-216 at 995° C., 
i.e., a little above the melting point. Cryolite 
with 0^0 SiOj has a maximum density of 2-150 at 
990 C.; \vith'l2% 2-310 at 985° 0.. and with 
254‘;,', CaFg a 'maximum of 2-474 at 1000° C. 
About 15%-, CaFj sntVu-es to i-ender the melt denser 
than the molten metal. The effect of added 
.alumina is to lower piHjgivssively the temperature 
at which the maximum oceiirs. Cryolite with 
24% AljO, has a maximum density of 2-260 at 
935° C, Of the maxima given by different pro- 
portions of alumina, that with 13%) AljOj has the 
; lowest value, viz., 2-110, the temperature being 
; about 960° C, With 28*^0 AljO, the value of the 
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masinium density has risen to that of the metal. 
The ternary system was also studied, the results 
serving for the construction of the density surfaces 
for temperatures between 900® C. and 1100® C, 
The results show that at 950° C. all the mixtures 
actually employed have a density not exceeding 
2-4. Owing to the inevitable presence of a little 
silica this figure is never actually reached, the 
consequence being that the density of the bath 
never exceeds that of the metal, which therefore 
collects at the bottom. — -T. St. 


Aluminium icire ; Elccirolyiie tusuftrfion of . 

C. E. Skinner and L. W. Chubb. Trans. Amer. 

Elcctrochem. Soc., 1914, 26, 137 — 147. 

A NON-CONDUCTING film of aluiTiina is produced 
on aluminium wire used as anode in an acpieous 
solution of borax, ammonium borate, or sodium 
silicate, the last giving the best results. Tlie wire 
is passed continuously at a rate of from 40 to 
150 ft. per min. according to its diameter, through 
a series of five tanks, the first and last of which 
contain hot water for washing. The eonsmuption 
of energy varies from 0T5 to 0 80 watt-hour per 
sq. in, of surface treated ; the energy required j 
per unit of surface to bring the wire up to the i 
required voltage (400 — 425) is less with a high i 
than with a low current density. The noii-con- 
ducting film, which varies in thickness from 
0*0001 to O-OOOl in., is q\iite flexible and not 
appreciably weakened by bending, kinking, or 
stretching the wire ; the dielectric strength of the 
film is high, since two wires, elect rolytically treated 
and then twisted tightly together without abra- 
sion, will stand from 200 to 500 volts without short 
circuiting. The coating is also fireproof and has 
sufiicient mechanical strength to support the wire 
in small coils when the metal is above the meltiug 
point, the treated wire being thus particularly 
suited to cases where temperature requirements are 
severe and insulation requirements not excessive. 
(See Ft, Pats. 403.234, 419.901. 420,2(59, and 
454.292; this ,T., 1009, 1317; 1911, 221, 372 ; 
1913, 874.)— W. E. F. P. 

Zinc-lime ore ; leaching a v:Hh aetJs. O. C. 

Ralston and A. E. Ciarlside. .Met. and Chem. 

Eng., 1915, 13, 151—154, 

Certain low-grade zinc ore deposits in Utah arc 
replacements of zinc carbonate in limestone. An 
ore containing Zn L5'7, CaO 12-90, Fe 410, Pb 0-55, 
and Ag 0*30%, with Au 0-24 oz. per ton, was 
crushed to loO-mesh and leached cold with hydro- 
chloric acid and with sulphuric arid in an agitator. 
The extraction of zinc was about the same by the 
two acids: 80% of the zinc was extracted with 
an acid efficiency of 50 the latter being inde- 
pendent of the concentration. When less acid 
was used than was required to dissolve all the zinc, 
zinc and lime went into solution in amounts pro- 
portional to the percentages in which they were 
present in the ore. Tests indicated that it may 
be possible simultaneously to extract the gold by 
adding chlorine to the liquor. — ^\^ R. .S. 

Tin from tin salts of mineral acids ; Kleclrodeposi- 

iion of . F. C. Mathers and B. W. Cockrum. 

Trans. Amer. Electrochem. .Soc., 1914, 26, 133 — ^ 

135. I 

Numerous experiments were made with electro- ' 
lytes containing 4% Sn as chloride, fluoride, per- j 
chlorate, or fluoborate with about 1 % of the corre- ! 
sponding acid (and in some cases the corresponding j 
ammonium salt also) and 0*05 to 0*5% of one or ! 
more of twenty-live dilTerent addition agents ; 
a current density of 0-4 amp, per sq. dm. was 
employed. None of the deposits was entirely 
satisfactory ; the best were obtained at the 


ordinary temperature from stannoys fluoboratA 
baths saturated with clove oil or containing O jo/ 
of dq^italin, and from stannous perchlorate baths 
containing 0 * 1 % of phloridizin ; these deposits 
were firm and free from loose projections, but vow 
crystalUne.— W. E. F. P. ^ 

Tin, tin ore, and tin chloride; Export of 

Board of Trade Announcement, March 18, 1915 * 
, The export of liri, chloride of tin, and tin ore to 
' foreign destinations has been prohibited by 
I Order of Council issued on March 18th. AppHca- 
: tions for licences to export these commodities 
; should be addressed on the proper form to the War 
; Trade Department, at 4, Central Buildings, West- 
I minster, London, S.W. Such applications will 
; in general only be entertained if the goods are 
consigned (a) in the case of export to the Xelher- 
: lands, to the Netherlands Oversea Trust ; (b) 
; in the case of export to the United States of 
; America, to His Majesty’s Consul General at New 
1 York. Exports to neutral European countries 
olhcr than the Netherlands will only be sanctioned 
where the country to which the exports arc con- 
signed has prohibited the export of tin, chloride 
of' tin, and tin ore. 


Hlelals ; The iccl oxidation of , Part 111, 

Corrosion of lead. B. Lambert and H. E. Cullis. 

Pari IV. Passivity. B. Lambert. Chem. Soc. 

Trans., 1915, 107, 210—218 ; 218—222. 

Pure lead, which has been distilled in a vacuum, 
corrodes very rapidly when subjected to the 
action of pure water and pure oxygen within a short 
time of the distillation of the metal. Tests fail to 
show the presence of lead in solution before the 
addition of oxygon, and the rate of corrosion is 
enormously decreased if such lead is kept for lonj 
periods in water in a vacuum before adding the 
oxygen. Tlie pure distilled lead resembles silver 
or mercury in appearance and colour, and, if kept 
for some month^, can be exposed to air for many 
days without appreciable clmiinution of its brilliant 
metallic lustre, but more prolonged expo«nre 
causes the gradual formation of a dark -coloured 
oxide on the surface. The solution of the nictai, 
which precedes corrosion, is due to electrolytic 
action uetwcori the electrically different parts of 
the mass of lead. With the chemically pure nietnl. 
the physical heterogeneity (due to the presence of 
different allotropic modifications) causes part of 
the mass to be electric.any different from other 
parts, and those differences persist for a long time 
after its preparation. Hydrogen peroxide, pro- 
duced in the wet oxidation, is the product of a 
subsidiary action, and has no direct bearing on the 
corrosion, though it plays a part in oxidising the 
monoxide to higher oxides. 

Pa.ssivity is defined as the production, by some 
chemical or electrochemical process, of a physicallv’ 
liomogeneous layer on the surface of the nielid. or 
wliich the surface was originally physically 
heterogeneous. Experiments have shown 
is very difficult to explain the inactivity of th? 
author’s pure iron (this J., 1910, 1456), except on 
the assumption that it has a physically homo- 
geneous, and therefore electrically equ<able, surtac 
of metallic iron, and consequently possesses n 
tendency to pass into solution in an electroIUf^ 
In a “ bad ” batch of iron prepared by the author^ 
method, a very large proportion of the ‘Vg 
be made to lose their active character and hocom 
non-corrodible by keepii^ for several - 
either in dry air or in a vacuum, or by rchea & 
for a long time at about 1000® C. in a 
pure dryi hydrogen or in a high vacuum ; m 
last operation hydrogen is given off in couai 
able quantities. — B. N. 
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Vitieral resources of German East AfrUa. Bull. Imp. 
Inst., 1914, 12, 585—599. 


The chief economic minerals of German East 
■Urica are mica, gold, garnet, coal, iron 
ire, uranium minerals, trona', and salt. The 
most, important deposits of mica are in the 
I'luguru Mountains, where the hiotite gneias, 
ffhich is the predominant rock, is cut hy numerous 
veins of pegmatite carrying mica associated with 
pitchblende, rutherfordine, samarskite, galena, 
blende, hismuthinite, copper and iron pyrites, 
arscnopyrite, garnet, and tourmaline. Thegreenish 
or greenish-brown mica is of the muscovite variety. 
It is equal to Indian muscovite and Canadian 
amber mica as an electrical insulator, but inferior 
to the best Indian ruby mica. The exports were 
153,S0fi kilos, in 1912, nearly all of which went to 

Germany. 

Alluvial gold deposits have been found in various 
parts and also gold-bearing quartz veins, but the 
latter, though fairly rich at and near the surface, 
arc ranch impoverished even at shallow depths. 
The total output of gold was 450 kilos, in 1911 and 
lit kilos, in 1912. 

Garnets of value as gem-stones occur in the 
south-eastern part of the colony ; the exports were 
I'll kilos, valued at about £5*78 iu 1911, and 8 
kilos, valued at £29 iu 1912, all of which went to 
Gernmiiy. 

Coal occurs in various parts, the most important 
(lepo,sit3 being iu the Karoo hods to the north- 
west of Lake Nyasa, where in one section a seam 
49 m. thick was found with two thin shale part- 
ings, 6 cm. thick together. The co.il of this 
seam contains ; G, OO-OO ; 11, .3 00 ; 0, 13 00 ; 
S, 0'2,i ; _HjO, 4-33; and ash, 18-50%, and 
yields 78-7% of coke ; the calorific value is 5857 
calories. The coal from other seams contains up 
to 70% of carbon and in some cases as little as 
0% of a.5h. 


Iron ore also occurs in various parts. Samples 
ollifcmatite and spathic iron ores contained 75-75% 
ic.Oj and 47-9,5% FcO rcspectivelv. A sample 
““agnotito contained 65-52% FcjO, and 1-85% 
iron ore couiaining up to 
23^ TiO. has also been found. 

%-c-imt‘ns of r.ailioactivu uranium minerals 
which have been found had the following com- 
position Uraiiinite (pitchblende) ; U.O*, 89-47 ; 
PbO, l S7; Cao, 0-8f; SiO,. 0-.52 ; FcO, 8-48 1 
2 0;}%. Kullicrfoi-dino : U30^, 
WS; C0„ 12.1 ; Pbo, LO; FeO, 0-8; GaO, 1-1 1 
ujO. 0-1 ; lusol. residue. 0-8 "g. Sainarskile 
plumboiiiolnte) : Nb^O;, 46-03;' Ta.O,, 1-20; 

3-liO ; TiO„ 0-90 ; Y.O„ 14-12 ; Fe 
^^''-rislldl,, 017 ; PbO, 7-55 ;'ChO. 1-21%. ' 

.'’‘'^'Ors abundantly as a white crvstalline 
Ust 111 Lake Natron, a large soda lake near the 
wthcin homulary of the colony : .a sample g.avo 
m““r,nn and 29-5% II.O. In 

snri7 ubtamed from salt 

thp a lUstric't : the spring w.ifcr lias 

stmn?' ^ ^ contains n {y% XaCl ; it has a 
udoui* of hydrogen sulphide.- y. 


»’ cQtiJmercial aspect o 

Johnson. Trans 

^Canadian Mm. Inst., 1914, 17, 107—129. 

^^0 smelting of complex zimi 
gold 111 *^^%,^ containing also silver aiu 
parisfin , electric furnace, and a com 

otes V retort furnace method. Th< 

contain 4—6% S am 
. in ^ Sive a mixture containing Zn 
8. si,’, i-fe Cu, 1—5; Fe, 10-20 

3-7 ’ rpiOu.lO— 30; AI,0„ 3—5; and CaO 
“al ami a “ .'Itoixed with about 15% of sofi 
deoxidised and preheated in a miiffli 


if^uo ^ temperature 

of 8o0 — 1040 C. being attained. From the 
preheater the charge is fed continuously into the 
electric furnace, which is of the buried arc type 
With the el^trodes submerged in the slag and 
?. temperature of 
2 wO 12o0 0^. IS maintained m the fusion zone. 
In the preheater calcium and barium sulphates 
I are converted into sulphides, and zinc sulphate 
, into oxide whilst feme and copper oxides are 
, reduced ; JO— of the ferric oxide is reduced 
: to metal. In the electric furnace the products are 
; oopper matte, containing some of the silver and 
: gold, lead bullion, and shag, whilst the reduced 
I zinc passes as vapour through a brick-lined flue 
; to a condenser. The metallic iron and copper 
; a^t as deoxidising and desulphuri.=iing agents on 
i the gases m the fusion zone of the furnace, and 
• under these conditions up to 90% of the zinc 
. vapour is deposited in the condenser in the molten 
; metallic form. A highly fluid slag is produced 
: winch readily separates from the matte and base 
bullion. The average results of the analysis of 
about 6000 11). of the slag W'ere Zn, 0*63 and 
Cu, 0-12% ; Ag, 0-l.> oz. per ton ; Pb and Au, nil. 
I he electric furnace process possesses the advan- 
tages over the retort distillation method that ores 
containing iron, lime, and silica can be treated 
successfully ; in the treatment of ores containing 
copper, lead, silver, and gold, tliese metals are 
recovered directly in marketable form ; the labour 
cost per ton of material treated is less ; the pre- 
liminary roasting need be carried on onlv till the 
sulphur content is reduced to 4— ’the cost 
per ton of treating low-grade ores is less than in the 
case of high-grade ores, whereas the reverse is 
true in the retort distillation method. The 
electric furnace process should be specially service- 
able for the treatment of copper-lead ores contain- 
ing such a largo percentage of zinc a.s to prevent 
their profitable treatment in tlie lead blast-furnace, 
and it may become even a more important factor 
in lend smelting tiian in zinc smoUing. Some 
results obtained in practice with the electric furnace 
aK' tabulated in the form of a balance sheet, show- 
ing the amounts of zim*. lead, copper, silver, and 
gold charged into the furnace, and the riuantitics 
accounted for in the vario.us products. — A. S. 


Mctala; The effects of heat and of icork on ike 

mechanical i>roifcrfies of . A. K. Huntington. 

Inst, of Metals. March. 1913. [Advance proof.] 
Altkrn'.mixu-strrs^; tcsts wci'c made at tempera- 
tiiros up to Ibld'f. on rods of copper and on an 
alloy {('u 9.3",,) iu which the added metals (Fe and 
Ni) were iu solid solution ; the revolutions for 
cracking and bivaking were plotted against 
' teinperaliuv. There appear to be ti\e maxima 
and five minima in the curves, tlic curves for 
S breaking and cracking being in every caso almost 
' exactly parallel. Tlie lines heading to the maxima 
and minima respectively are also parallel to each 
other. The maxima and niinima are greatly 
' reihiced hy aniu'aling, induatiiig the important 
. part played by “work” in emphasising the 
transformation points. Wlieu plotted together 
oil the same system, there is complete agreement 
. between the alternating bending stress curves 
■ ami the yiehl point and reduet ion of area in simple 
; tension for the same metal. Several of the author’s 
maxima and minima agree with the data obtained 
by other workers in other ways for various metals 
and alloys. The author considei's that except 
iu the case of phase changes in alloys, mochanicAl 
tests are to be preferred to heating and cooling 
curves as a means of studying changes of state with 
temperature. — T. St. 
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Elchina reagents and iheir applications. O. F. 
Hudson. Inst, of Metals, March, 1915. [Advance 
proof.] 

Thk principal reagents which liave been found 
speciallv suitable for different metals anti allo\s 
are the following Copper. Ammonia, ammonium 
persulphate, bromine (with ammonia), copper 
ammonium chloride. Brasses. Ammonia, ammon- 
ium persulphate, copper-aimnoninm chloride, 
electrolytic etching, ferric chloride, chromic aciu, 
nitric acid. Bronzes. Ammonia, ammonium per- 
sulphate, ferric chloride. Copper-alumimnni alloys 
{ahiminium bronzes). Ammonium persulphate, 
ferric chloride, copper-ammonium chloride, ‘uti'ic 
acid. German silver. Ammonium pi*rr-ulphate, terric 
chloride. Nickel-copper nlloy.^. monel metaL etc. 
Electrolytic etching. Gold and rich (fold alloys, pjat- 
inum anditsalloys. Aqua regia (dilute). 
a>id light aluminimn alloys. Sodium nydroxaie. 
hydrochloric acid, hydrofluoric acid. Lead. 
and their alloys {ichite 7n(dal etc.). 
nitric acid, ferric chloride, hytlrocjduric acid, nitric 
acid, silver nitrate. Zinc and alloys rich in zinc. 
Sodium hydroxide, iodine. Timofcei s reagent 
(94 grms. lINO,-rO gnus. CrO,), a few drops 
in 50 c.c. of uater. Iron and steel. Copper- 
ammonium chloride, copper oliloride, hydrochloric 
acid in alcohol, iodine, nitric acid in alcohol, 
picric acid in alcohol. — T. St. 

Alloys [and other inelalluryicai products] in the 

molten co^idition ; Electrical conduetivdy of . 

E. Bornemann and K. Wagenmann. l;;-;rrum, 
1914, 11, 270 — 282, 289 — 311, 330 — 343. /• 
angew. Chem., 1911, 27, Kef., 707. 

Feerous sulphide has a much higher elp(drical 
conductivity than cuprous sulphide. ^Cujis.heis is 
appreciably dissociated in llic liised state even at 
relatively low temperatures, and the degree ot 
dissociation increases rapidly with rise of tempera- 
ture. The results obtained with Cu-Sn, tu-Ld, 
and Cu-Zn allovs were analogous to those obtained 
nreviouslv bv ’Bornemann and von RauschenplaX 
(this J., 1'910’, 8S4 ; 1912, 991) with Cu-Sb aUoys. 
The existence of CujSii, Cu.t'dj, and tuj/.nj was 
shown on the conductivity and temperature- 
coefficient curves. In tlie rase of tu-Al alloys 
indications were otitained of the existence ot 
Cu , \1 and Cu^tl 2 but not of fUjAl. The tempera- 
ture-coefficients of iron .and aluminmni m the 
molten condition are very -sinall ; that ot siUer 
is of the same order as the temperaliire-coc-llKients 
of solid metals.— A. S. 


in the usual way in a Hempel biirette. Waigf 
vapour is determined by aspirating the gases 
through a filter of hot glass wool and then througl, 
weighed bulbs containing sulphuric acid. fSulpkvr 
dioxide and irioxide and carbon dioxide. The 
filtei'ed gas is aspirated through four flasks ia 
series, the first two containing iodine solution 
(about A'/iO) and the others a solution of bariiiiu 
hydroxide. The sulphuric acid in the first two 
flasks is precipitated by barium chloride, and the 
carbon dioxide is determined by titrating the 
barium hydroxide solution witli standard oxalio 
acid. Snlphii.r trioxide. The Lungc-Reich and 
Hempel methods have lieen discarded in favour 
of the following method combined with the pre- 
ceding test. The filtered gases are aspirated 
through four flasks in series containing weak 
b.arium chloride solution and 10 — 1,5% of hydro- 
rldoric acid. Di&solved sulphur dioxide is entirelv 
r.'inoved by boiling, lieing wholly unoxidised lo 
tlio trioxide if the solutions are protected from 
direct sunlight and tlie light of a free flame. Tlie 
content of sulphur dioxide is obtained by differ. 
once. .A. specially designed box for carrying the 
alisorption flasks’ and aspirator is described, and 
the precautions to be observed are discussed, 
Arsenic irioxide is absorbed in water, two absorp- 
tion flasks in series being sufficient. Large rarlxiys 
are used as aspirating bottles to_deal with large 
volumes of ga-s. and a speed of 25 litres per hour 
may be u.sed. The tube connecting the hrst flask 
with the flue must be washed out with warm 
sodium hydroxide solution to remove conclensed 
arsenic trioxide. The " sulphate method ” is 
used for the estimation of the arsenic. The 
following shows the order of the amounts deter- 
mined : — SO.J 0-423 — 2-845, SO3 
CO. 0-1136—0-493, water vapour l-Obl — 3-8«9, 
As.’O. 0-00073—0-0150, 0, 10-18—14-02, X. 
7g. 13—83.64 O'. Dust losses. The total volume 
of gas passing to the stack was determined from 
the velocity of the gas stream and the cross- 
sectional area of the free space in the flue. The 
velocity was measured by Pitot tubes with an 
Ellison differential drauglit gauge, and the area 
of the free space by soundings from holes mauc m 
the top of the flue. Dusl determinations were 
made bv drawing s.amples of tlie flue gas tlirougli 
a finely’ woven asbestos bag filter by means ot an 
electrically driven rotary blower fan. « 

joo — 120 minutes were made, during wliicli time 
■about 10,000 cb. ft. of gas (standard comhuous) 
pa,s.sed througli the filter, yielding from 410 cj 
500 grms. of dust. The precautions ' 

ensure accnwicy, and the methods ot calculatii 




Mercury, copper, lead, molybdenum, tanfalum, 
iungstcii, and silver hroiuidej (y/mpressibihties of 

T. W. Richards and J-b 1^- Bartlett. J. 

skmer. Chem. Soc., 1915. 37, 4,0 481. 

The compressibilities were determined at 20“ C. 
in a steel piezometer at pressures ranging from 
100 to 500 megabars with the following results : 
Cu 0-76, Pb 2-35, Hg 3 96, -Bo 0-17, Ta 0-54, 
W 0-28, AgBr 2*70. These values, expresi^cd in 
the incgaliar standard, multiplied by a uiilliuu, 
are referred to the absolute viilue 0 61 for 


Gases ; Determination of in smelter flues; and 

notes on the delermiuation oj dust losses at Ihe 
Washoe Deduction iVorks, Auaeorutn, Mont. 
E. M. Dunn. Trans. Amor, Inst. -Min. Kng., 1914, 
46, 648 — 089- 

Oxvgen, carbon monoxide, and nitrogen. Twelve 
16-oz. bottles, filled with mercury and supported 
in a strong, specially designed, two-deck rack, are 
used for taking samples, the last ten being analysed 


Irsenic Irioxide from flue dust. .T. O. F.lton. Tram- 
Amer. Inst. -Min. Eng., 1914, 46, 690-, 02- 

tESENic trioxide is recovered from flue 
□me by volatilisation, the product obtaincit). 
ingle roasting or distillation . being ^ ' 

'crude arsenic.” A seconil 'bstillatiou g ’ 
efined product often containing 99-91 ,o - “j ” 
,luffle tests in w'hich time and temperatuU; w 
raried sliowed that below 1200° F. (640 I.- 
rroportion of arsenic trioxide recovered P ■ 
lily constant. Above this temperatun 
riclds are obtained owing to the ' jeml 

irsenates. Roasting with pyrites and P ' ^ 
loke shoivcd that when arsenic is once 
n” (i.c., converted into arsenatesh 
ibei-ated again below about 
L’he best result.s are obtained at 95U i • i; 
it which temperature arsenic .^ide h 

rentasulphide break down and tne sulphur 
rolatilised ; only a small amount “ , jj^ve 
.rioxide is liberated, and the meteUic o ^ 
i very low vapour pressure. Ahe g 
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cooled to 250® F. (121® 0.) to obtain complete ; 
condensation of the arsenic trioxide. The furnace ! 
chouid ^ large capacity ; large hearth ai'ea, 
i'itli means for constantly shifting the surface of 
the dust ; intimate contact of the hot gas with the 
dust, preferably a constant falling of the hot dust 
ihronsti ^ slow-moving current of the hot gas ; 
continuous operation, with sealed feed and residue- 
discharge openings ; gradually increasing tem- 
nerature of tne dust towards the residue-discharge 
end. The length of time the dust should remain 
in the furnace depends on the thickness of the 
Lied of dust and the rabbling it receives ; under 
favourable conditions, the arsenic trioxide is 
eliminated completely in 30 — 15 minutes. Kota- 
tintf oytiiider furnaces are suitable, preferably with 
a dust chamber at the end from whic;}! tin* «lnst 
ttill ?lido back into the furnace. Multiple hearth 
farnac»"S make good first-refining furnaces. Cast- 
iron hearths give good transference of heat, and 
at 950® F. (510® C.) the rabble arms and castings 
do not need cooling.— T. St. 


production of Canada. J. McLei.sb. Eng. 
and Min. J.. March 13, 1915. 

The preliminary report on the mineral production 
of (anada in 19 U shows a total value of 
Sl28,l"o,499, which is a decrease of 11*8% from 
1913. This is the first decrease shown in a number 
of years, and is the smallest total reported since 
1911. The subjoined table shows the details of 
this production. 
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ti'ii. 


:57.334.‘»4<i 

13. .■.114.084 .13.133.108 

(''•ISlIhl. f,,];, 

^htiiral iM,. 

G:i6.d;o 

l,l47.;:;u 

,jl0,6<>3 J. 137,1.,, 

m, ti 

2e,4TT.S:?S 

3.-;oo,?si 

2l.047.o2S 3„*«11,3 o2 

trhl. 

226.ose 

4Hrt. l:w 

•M4.80.'> 343.124 

Pyritfs, 1,1, j. 

ir.S.oGO 

•VdKlSl 

224,0r>8 7:{:.,.'.I4 

Sill, t^.m. 

lUO.TlU 

401.280 

1(6.038 403,648 

S.df.S HO.i 

n.eio.iiH • 

7,172.480 0.187.024 

'lay [inOii.N 

bllK, li;r. 

^''•’2'-’ . . . . ! ! 


0..'«n.3!4 

7.000.808 

7.'.:.s,4S4 

1.6'h).30.S 

.').r»()4.H3u 

(;.24.'..180 1.247..317 

.*>,.'.03.48:. 

Ii"Q-U)r'talHc 

'hitll 


' 4.274.807 

3.021.088 

isKiailio . . 


70.273.461 

60.6i>.’..471 

Craml tfital ' 

S 14,V>.U,S12 

' S 128. 17:.. 400 

■ _! 

.. 

. 



¥ Ttiaiitity of ores treated by smeltei’s ami 
in Canada in 1914 was: Nickel-<u)pper, 
'^^^5 silver-cobalt, 5601 ; lead, 71,064; 
Wei-gold, 1,612,197 ; total, 2,649.935 short 
a decrease of 387,456 tons from 1913. The 
goqi products were 12,238 tons blister copper, 
^ tons copper matte, 46,396 tons nickel-copper 


matte, and 101 tons cobalt material. The metallic 
contents are given in the table below : — 




In matte, 



Relinccl. 

etc. 

Total. 

Onld, or. 

11.088 

170,818 

181,006 

Silver, oz 

. ii.noH.soi 

873.400 

1 1,070,261 

l^read, ib 

. 56.443,706 


36,443.706 

(.'Oiiptrr. Ill 


70,237.016 

70.237,016 

( oi)per •iiilplute, lb. . 

i:.2.0')0 


172.060 

-Vickel, lb 


47,717,037 

47.717,037 

Nickel oxi'ic, !b 

301,512 


301.312 

Cobalt y.xide, lb 

807.780 


807,780 

Wliite ,nm*nic, Ib. . . . 

3,474.322 


3,474.322 


The reprodiwibilitif of the copper electrode. Geluian. 

^V(’ XI. 

Fhic (h(M [front iron icorks] as a. manure. See XVI. 

CoiiJtfoncy of base nieiri-l (fiennocouples as related to 
(he mkroslriuture. Kowalke. See XXTII. 

Molecular structure of isotropic and anisotropic 
binary mirtiircs [yold-sitver and gold-copper 
alloys]. Tainniann. See XXIV. 

PATKN'T?. 

Cast iron, rod Iron or cast steel: Fhuving composition 

for use in brazing f(> cast iron, .T. .Vbt, 

Sydney. X.S.W. Eng, Pal. 902, Jan. 13. 1911. 
Under Int. (’onv.. Jain 21, 1913. 

A MiXTrut: of clean, finely powdered steel or iron, 
60; l)orex, 20: cocomit oil, paraffin oil, or 
vaseline. 10 : and inetbvlated spirit, 10 parts. 

— W. E. F. P. 

Iron or sleet : Treatment of for the prevention 

of o.iklalion or rust. Kudge-VVhitworlh, Ltd., 
and if. I.. Heathcote. Coventrv. Eng. Pat. 
9026. April 22. 1911. 

.Vx iron or steel article wluch has already been 
given a phosphatic coating, is treated witli linseed 
oil. either iKuled or raw. preferably by spraying, 
.and then sieved at 300‘ — lUO' F. (149® — 205® C.). 
A eoUiHlion or ctdluioid varnUh or laccpier may 
similarly lie sprayed on t^e article ; when this is 
done, the roaling may be conveniently, though 
not necessarily, stillViied by a stoving operation. 
I>est carried out in the case of celhiloid at not 
above 1 10- P, (43® P.). -T. 8T. 

.'steel: rrocess fur imparling acid properties to 

molten in a basic ckctric furnace. Eloktro- 

stahl G. m. 1>. H. Ger. Pat. 279.989. May 12, 1010. 
Mixtuhks of silica or aluminium silicate with 
carbon ami iron, with or withoiit addition of 
silicon carbide, are milled to the bath in the form of 
briquettes of sutllcient density to sink through the 
laver of slag. T'he constitiients of the mixture 
react gradually with one another and with the 
molttui iron, forming ferrosilicon, silicon carbide, 
and carbon monoxide. The ferrosilicon and silicon 
carliide dissolve in tlie molten steel and the carbide 
reacts with carbon monoxide to form that variety 
of carbon to winch the charaeteiistic properties of 
steel made in an acid furmice are due.'-A. S. 

Steel of good quality and high’grade phosphate stag ; 

Manufacture of from pig iron of high silicon 

content. Peutsch-Iaixemhurgische l^ergwerks-' 
uud IIuttcii-A.-G. Ger. Put. 280.041, Xov. 30, 
1913. 

The pig iron is smelted in a basic open-hearth 
furnace with a sulVicient quantity of ore to oxidise 
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the silicon, but with a minimum quantity of lime, 
whereby an acid slag, containing most of the silicon 
but only traces of phosphoric acid, is formed almost 
immediately ; this is removed as quickly as possible 
and the smelting completed as usual so as to obtain 
a slag rich in citrate-soluble phosphoric a(‘id. 
(See also Ft. Pat. 466,01(3 of 1913 ; this J., 1914, 
600.)— A. S. 

Furnace for annealmg metals. Gibbons Bros., Ltd., 
and R. Masters, Lower Gornal, Staffs. Eng. 
Pat. 2866, Feb. 4, 1914. 

The inlets and outlets of the retorts or heating 
chambers in a close annealing furnace heated by 
producer gas, are trapped by water seals an<l are 
surrounded by a system of flues through which 
heating gases are passed. Tl\e heating gases arc 
led direct to the flues from a combustion chamber 
(underneath the retorts) to which producer gas 
and heated secondary air arc supplied, and then 

f )ass to a stack through n waste Jieat flue disposed 
ongiludinally between the retorts. — W. E. F. P. 

Muffles or lubes for coniauting articles to be annealed, 
or to receive heat treatment. 0. Glossop, SheHield. 
Eng. Pat. 9783, April 21, 19U. 

G.\st-iron or earthenware muffles are formed with 
a cylindrical or polygonal interior and longitudinal 
horizontal flutings on the exterior. At intervals 
ilong the exterior are collars or flanges so that the 
muffle may be turned on its periphery, whilst leaving 
a space between the fluted portion and the bed 
upon which the collars rest. Bolt holes formed 
in the collars allow of any number of units being 
coupled together lengthwise. — T. St. 

Furnaces; Babble arms of roasting . H. H. 

Stout, Xew York. Eng. Pat. 4221, Feb. 1$, 1914. 
Under Int. Conv., Oct. 30, 1913. 

The teeth along each arm are shaped to give both 
forward and backward nioveiiient.s to the ore, the 
active forward area becoming progressively less 
towards the extremity of the arm, .so that an equal 
volume of ore is moved forward by each tooth. 
The bed of ore is thus kept at a substantially e\ eu 
depth over the entire surface, and every particle 
of ore remains under treatment for about the same 
period of time. Slight mechanical differences 
prevent the teeth from being wronglv assembled. 

• " * — T. St. 

Separators; Elecirostaiic for sorting out the 

constituent parts of commodities according in 
their electric capacity. A. Biliolini, Belluiio, 
and P. Riboni, Naples, Italv. Eng. Pal. 7274, 
March 23, 1914. 

A POLE piece or field plate is arranged above a 
conveyor of low inductivity, with its faces inclincKl 
upwards tow’ards both sides transversely to flic 
direction of travel of the conveyor, its length 
corresponding approximately to the distance 
betw’een the feeding and discharging devices. 
The plate may be made of flexible material, 
curved, and carried at its longitudinal edges by 
arms capable of adjustment transversely to the 
longitudinal axis of the apparatus, so that the 
curvature of the plate may be varied. The pole 
piece may also be raised or lowered, parallel to or 
at an angle wdth the conveyor band. B. N. 

Copper from nickel a7id matte and other products ; 

Separating . N. V. Ilybinette, Christiansand, 

Norway, Assignor to National Trust Co., Ltd., 
Toronto, Canada. U.8. Pat. 1,128,313, Feb. 16, 
1915. Date of appl., June 5, 1912, 

A SLAB containing copper, nickel, and sulphur, is 
subjected as an anode to electrolytic action to 
prepare its surface, and copper is deposited on it. 


by cementation, from a solution containing coppei^ 
and nickel sulphates, the solution becornino 
simultaneously crunched in nickel. — B. N. ® 

Copper-nickel aiiodes ; Producing . Process o/ 

circulating solution for electrolysis. Anode for 
electrolysis. N. V. Hybinette, Christiania, Nor- 
way, Assignor to Pacific Securities Ck)., Ltd. 
Toronto, Canada. U.S. Pats. (A) 1,128,314^ 
(b) 1,128,31.5, and (c) 1,128,316, Feb. 16, 1915 ’ 
Date of appl., June 26, 1913. 

(A.) OoppER-NiCKEL anodes, comparatively poor 
in copper, are produced from matte and other 
products comparatively rich in copper. The 
matte is roasted, and the resulting oxides are 
leached with dilute sulphuric acid, the solutioa 
being then electrolysed to recover copper. The 
acid soKition is crystallised, and the acid mother 
liquor again used for leaeliirig, whilst the impure 
crystals of nickel sulphate are mixed with the 
residue from the leaching process, and the mixture 
smelted for the production of metal, which is cast 
into anode.s. (B.) In the separation of copper 
from nickel by electrolysis, the electrolyte is passed 
alternately into the bottom and top of the cathode 
compartment, ami then circulated through a filter 
from the cathode to the anode, (c.) A charge of 
copper-nickel matte containing sulphur is reduced 
by a blast in a suitable furnace, the charge being 
proportioned so as to obtain a product containing 
from 4 to 8% S. The product is cast into slabs, 
and the surface treated by electrolysis. — B. N. 

[Radium, vetnadium, etc., from carnotite.f MeUd- 
lurgical process. L. F, Vogt, Wasliington, 
Assignor to Standard Chemical Co., Pittsburgh, 
Pa. U.S. Pat. 1,129,029, Feb. 16, 1915. Date 
of appl., July 21, 1913. 

C.ARNOTiTE ore is roasted with sodium chloride and 
an oxidising agent, the product treated with water, 
the solution of sodium vanadate separated, and 
ti>c re.sldne treated with dilute sulphuric acid to 
obtain a solution of uranyl and vanadyl salts and 
a residue containing radium and barium sulphates. 
The latter is fused with sodium carbonate, tlic 
melt extracted with water, the insoluble darbonates 
dissolv(^l in acid, and the solution precipitated 
with sulphuric acid and filtered. The precipitate 
(radium and baiiuin sulphates) is roasted with 
carbonaceous matter and a chloride, and the 
product treated with water to obtain a solution of 
radium and barium chlorides, which are subse* 
qucntlv sei)arated bv fractional crystallisation. 

^ .A . W TT V p 


Vanadium ore; Treatment of . L. F. ^ogt, 

Wivshiiigtou, Pa. U.S. Pat. 1,129,253, Feb. 23, 
1915. Date of appl., Nov. 20, 1913. 

The ore is heated with excess of sulphuric acid or 
acid sulphate, and the mixture is roasted to expel 
most of the uncombined acid and then treated 
willi water ; the resulting acid solution, containing 
vanadium and other sulphates, is treated with 
iron to remove copper and arsenic, and then wjtn 
alkali to neutralise the remaining acid 
cipitate ferrous vanadate. When the 
contains much phosphorus it is fused with sodiaai 
chloride to produce sodium vanadate and phT'' 
phate, and the mass extracted with hot 
solution being first treated with an alumn^h 
salt to remove the phosphorus and then 
ferrous sulphate to precipitate the 

— W. E. 1’ • ^ ■ 


Blast furnaces ; Preparing ore for - 


G. L. 


riny vfk jvi -.,, 1 -, 

Collard, Sharon, Pa. U.S. Pat. l,l29,64o, 

23, 1915. Date of appl., April 22, 1914. ^ 

Finely divided dry ore is prepared tor use in 
blast furnace by mixing it with another 
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divided cementitious ore in its natural moist 
condition and injecting steam into the mixture. 

— T. St. 

Slasl-lurnace shg ; Apparatus for granuMinn 

liquid . E. Werzner, Troisdorf, Germany. 

U.S. Pat. 1,128,820, Feb. 16, 1915. D.ate of 
appl., March 28, 1914. 

Within a casing are two discs operating inde- 
pendently, one of which carries two concentric 
rows ot beater rods, and the other a single row 
between the first two rows. Slag and cooling fluid 
are delivered within the rows of beaters, the inlet 
pipe for the cooling fluid being beneath the inlet 
shoot for the slag. — T. St. 

Iron alloy. W. Riibel, Charlottcnburg, Geimanv. 
f.S. Pat. 1,128,726, Feb. 16, 1915. Bate of 
appl., Oct. 22, 1912. 

See Eng. Pat. 3445 of 1913 j this J., 1914, 318. 

Oree; Chloridising roaslinq of . .4. Rumen and 

K. J. Beskow, Ilelsingborg, Sweden. U.S. Pat. 
1,120,123, Feb. 23, 1913. Date ot appl., .-iug. 18, 
1910. 

See Eng. Pat. 23,108 of 1909 ; tbis J., 1910, 1459. 

Metals, etc., soluble in alkali.^ ; Process of oblahnny 

. G. Spitz, Briinn, Austria-llungarv, 

.Assignor to Ooldsoliriiidt Detinning Co.. New 
York. U.S. Put. 1.129,431, Feb. 23, 191.). Date 
ofnppl., .Vpril 21, 1908. 

See Fr. Pat. 370,980 of 1906 ; tbis J., 1907, 257. 

ilaimdk separator. 0. Ullrich, Assignor to l-\ 
Kriipp A.-G., Grusonworlc, Magdeburg-Buckaii, 
Gcminny. U.S. Pat. 1,129,822, Feb. 23, 1915. 
Date of appl., July 3, 1913 ; renewed Jan. 21. 
1913. 

See Eng. Pat. 14,427 of 1913 ; this J., 1914, 423. 

Elieirmtalic [ore] separuUtr. A. Bibolini and P. 
Riboni. Fr. Pat. 471,657, March 30, 1911. 
Under Int. Conv., April 28, 1913. 

See Eng. Pat. 7274 of 1914 ; preceding. 

Hkkd; Recovery of from its ores. Tlic 

.'ladaga.sear Minerals Syndicate, Ltd. Third 
-Mldition, dated Julv 4, 1913, to Fr. Pat. 103.015, 
Dee. 21, 1912. 

See Kng, P.its. 27,020 ot 1912 and 3S11 and 6703 
of 1913 ; this J., 1914, 30. 

Lfl-plfdc serap ; Process for detinniny . Cbeni. 

raov. von der Linde in. b. 11., and G. von der 
Lmde, Fr. Pat. 171,738, May 1, 191 1. Under Int. 
toiiv,, May 5, 1013. 

SEEU.S.Pat. 1, 110, 170ot 1914 ; this J., 1914, 1214. 

Extraction of from its ores or other 

Vfoduiis mituinimj zinc. The 3IcUils Extraction 
torporalion, Ltd. Er. Eat. 472,:i4C, .May 18, 
Under lut. Conv., Sept. 24 and Oct. 8, 1913. 

Si'- Dats. 21,581 and 27,701 ot 1913 ; this J., 
AU14, lUo8. 


XI.-ELECrR(M!HEMISTRy. 

pteinls ; The evaporator and the 

PCo&Zcwi i7i , O. Mantius. Trans. 

Llectrochem. Soc., 1914, 26, 215—226. 
of conditions governing the efficiency 

^Porating equipment are considered in 


relation to the production of caustic alkali by 
eJectrolyuc processes employing steam or water 
ije ^ high-pressure straight 

tnple-efrcct for the evaporation of caustic liquors 
to a strength of B. (sp. gr. 1-515) is attended 
j with economic and pra<;tical disadvantages, and 
better results can be obtained by the use of a 
j compound or triplex conden.sing engine working 
in connection with a doubIc-elTect, or a com- 
bination of a low-pressure triple-effect and a 
single-effect evaporator with a cast-iron heating 
surface. Figures are given to show that for a 
yearly production of 3600 tons of sodium hydroxide 
the cost of fuel alone is about £400 more with a 
nigh pressure triple-effect than with the aitema- 
five systems jnentioned. For small plants pro- 
ducing up to 5 tons of sodium hydroxide per day, 
a single or double-effect evaporator should 
generall v be used on account of low first cost and 
simplicity of operation. — W. E. F. P. 

Copper cUefrode ; The reproducibility of the . 

F. H. Getman. Trans. Amer. Electrochem. Soc., 

1914, 26, 67—78. 

The electrodes used in the investigation were : — 
electrolytic copper wires, 3 mm. and 1 inm. in 
diameter ; platinum plates covered with a 
uniform and adherent electrolytic deposit of 
copper ; electrolytic copper wires, 1 mm. in 
diameter, cmbeddetl in copper powder (Kahl- 
banm’s “ reduziert ”) ; and fine platinum loops 
covered with a deposit of spongy copper obtained 
by electrolysing a neutral solution of copper 
sulphate at high current density. The last was 
found to be the only constant and reproducible 
form, the values obtained with it being in close 
agreement with the tlieoretical requirements. 
The irregularities observed with the remaining 
forms are ascribed to a nictastable condition of 
copper, the spongy variety being regarded as the 
stable modification under ordinarv laboratory 
conditions. — W. E. F. P. 


Silkidised eorhon. Silfrax. Tone. See VIT, 

Kkctrulytic insuhtion vi alununium leirc, Skinner 
and Uiuibb. See X. 


Kledroinetric titrations. Ziogcl. See XXIII. 
Patents. 

Electric [resistance] furnace. Process of making 
[nitrogen] compounds in electric furnaces. S. 
I’cacock, Chicago, Assignor to International 
Agricultural Corporation, Xew York. U.S. Pats. 
(A) 1,129,512 and (B) 1,129,513, Feb. 23, 1915. 
Dates of appl,, Sept. 20 and 22, 1913. 

(a.) The furnace consists of a vertical rectangular 
shaft with two horizontal electrodes placed opposite 
one another, the cross-section of each being the 
same as that of the shaft. Tlio wliole is enclosed in a 
gas-tight met.al casing. The charge is supplied from 
above by hand or from a valved hopper and the 
solid product is removed below by a conveyor. 
Nitrogen is introduced by two opposite valved pipes 
below the electrodes and the gaseous products are 
removed by similar pipes above, (b.) The re- 
acting materials are heated in nilrogen in an 
electrical resistance furnace (see above). The 
supply of material and of nitrogen and the removal 
of the gaseous products and solid residue are 
continuous. The temperature of the reaction zone 
between the electrodes is regulated by the propor- 
tion of carbon in the mixture, the rate of passage 
tiirough the zone, and the amperage of tlie current 
supplied. The voltage used is too low to allow of 
substantial airing. — W. H. H. N. 
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Electrode ; Xcffative , and process of making the 

same. W. Tassin, Wasliiugtou, D.C. IJ.S. Pat. 
1.129.818, Feb. 23. 1915. Date of appK, June 0, 
1914. 

Copper oxide is maintained at about its fusing? 
point, until an intimate moehanically-inseparable 
mixture of cuprous and oupric oxides is obtained, 
in about tlie inoloeubir rat io 2 : K This is moulded 
into any desii-ed form.— B. X. 

yickel oxide ploU's [jor seeoitdonj halterien^ ; 

Preparation of . P. Hover, tier. Pat. 

277,743, July 17, 1913. 

A GRANULAR mass of nickel. ol>t.ainod. for example, 
by igniting niekel carbonate in a retlueing atnio- 
.sphere, is moistened and appli(Ml to a support of 
perforated sheet nickel or nickel wire gauze. After 
drying, the plate is heated to redness in a ivilucing 
atmosphere, then used as anode in tlie electii>lysis 
of a solution of sodium or potassium carbonate, and 
the nickel subsequently oxidised clectrolyticully in 
a concentrated soiutioji of potassium or sodium 
hydroxide. — A. S. 

Electrodes; Mannfacinre of . Schott imd Den. 

Ger. Pat. 279,253, July 22. 1013. Addition to 
Ger. Pat. 268,001 (see Fug. Pat. 17.759 of 1913 : 
this J., 1913, 950). 

The metallic conductor passes thi*ough tlie carbon 
electrodes, and the parts near the electrode are 
thickened and eindosed iii hot plastic glas.s, .so that 
cm cooling, the two glass portions press against 
oppo-site ends of the electrode. — A. 8». 

Electric arcs ; Process jor obtaining rotating hg 

means of rotating gas currents. A. Foss. Ger. Pat. 
279,461, Sept. 16, 1913. 

An arc, struck, for instance, between annular 
electrodes, is cause dto rotate in the known mariner 
by introducing a cuiTent of tangentially into 
t6e furnace, and at tlie same time a current of gas 
is blown, preferably througli an annular inlet, iiilo 
the space enclosed by the arc and in tl)c direction 
of the axis around which it is rotating. This 
current of gas tends to force th** arc radi-illy <jut- 
wards, causing it to take the form of a rotating 
tube. — A. 8. . 

Electrodes in arc iurii(fe>‘s : Method and apparolns 

for protecting the . J. I. Bionn au<l W. 

Schemmami, A.sdgnois tu Kumbacber llutleii- 
werke, Hombacli. Gerinanv. r..8. Put. 1,129. .377. 
Feb. 23, 1915. Date of appb, Dec. D>. 1913. 
See Eng. Pat. 29,259 of 1913 : This J.. 1914. .5.5-5. 

Electrolyte for oikaVine dry ndU. K. .\r-ljenliach. 
Fr. Pat. -472,359. May 19. 1911. I'ndcr Inf. 
Conv., May 21. 1913. 

See Eng. Pat. 10,016 of 19M : this J.. 19) t, 871. 

Electrolysis of alkali chloride’ solniioHs. using a 
mercury caihexJe and a porous diuphnif/m. Ger. 
Pat. 279,998. See VH. 

Process of introducing iron into /ood.y, drugs, and 
beverages. Process of forming compounds of iron 
and carbohydrates. U.S. Pats. 1,129.306 and 
, 1,129,307. See XIXa. 


Xn.-FATS; OILS; WAXES. 

Copra, coconut oil, and coconut cake ; The industrial 

position of . Bull. Imp. Inst.. 1914, 12, 

557 — 577. 

IjARGE quantities of copra hitherto exported to 
(iermany and Austria-Hungary are now available 


for ii.se elsewhere. Prior to the war a large pro- 
portion of the exports of copra from British 
pos-sessions went to Germany, e.g., three-quarb'rs 
of the total from Ceylon in 1913, and four-fifths 
of the total from India in 1912-13. The imports 
of copra from all sources to Hamburg (representing 
probably nearly, the total German imports) were 
230,395 inolric tons in 1913, of which 124,434 
metric ton.s «*anie from British pos-sessions. The 
Austro-Hungarian iinport.s of copra in 1913 were 
33,60 1 metric tons fioni all sources, includinir 
29.177 Jiietric tons from British possessions. A 
new market has thus to be found for nearly 154. OOf) 
metrit* Ions of copra from British territories, 
(’oii.sideralil)' more than half of this might be 
takiui by the I'nitcd Kingdom for home use. since 
in lui:;, the British imports of coconut oil from 
foreigfi sources amounted to about 49,000 metric 
ton.s. corresponding to about 82,000 tons of copra. 
English firms engaged in crushing copra are 
extending their plant and there is a good prospect 
of the British market for copra being greatlv 
enlarged. In addition the export trade in copra 
and coconut oil to Denmark, Scandinavia, and 
Russia is capable of development, and British 
Polonies and India slio\ild secure a share of the 
Frem'h import trade in copra : in 1913 France 
imported 72.964 metri(' tons from the Philippines 
and 43.422 metric tons from the Dutch East 
Indies, ('oconut cake forms an excellent feeding 
stiUf for milch cows and for fattening^ rattle, and 
tlie meal may be \ised to replace oats in the ration 
for hoises. Coconut cake is nearly equal in 
food value to decorticated cottonseed cake, and 
somewhat superior to linseed cake, the low pro- 
portion of protein being compensated by liigh 
content.s of I'arbohydrates and crude fibre. It is 
cheaper than linseed or cottonseed cake at the 
price.s pr<.*vailii)g recently, wlien comparison is 
made on a basis of not cast per food unit, with 
allowance for the manurinl value of the residues. 
Coconut cuke produced in tlie United Kingdom is 
superior to that producL*d in Germany owing 
chiefly to the lower content of fibre and higher 
content of carbohvdrates. (8ee also this J., 1914, 
1096.)— A. 8. 

Fat of Pcntade.sma Ke.rstingii. H. Wagner. J. 

Muesinann. and J. B. l.ainpart. Z. Enters. Xahr. 

Gemissm., 1914. 28, 2 J I --249. Z. angew. Chein.. 

191 1, 27, Ref., 7(K1. 

Thu seeds of Penhidesma KersUngli, when extraclrd 
with ether, yield 4 1 '.5% of a. fat. similar in appearance 
to hut ter fat but somewhat liardcr. The characters 
of the fat are: in. pt. 38 — 39^ C. ; solidif. pb- 
29-2 C.: refraetometer reading, 45 —46 at 40' C.; 
acid value. 12-4; Reichert-Meissl value, 022 ; 
PoleiLske value, UT ; saponif. value, 192; iodine 
value, 15-9 ; urusaponifiahle matter soluble iu 
ether, 0-6"„. 'The fat give.s no reaction with the 
reagents of Baiidouin. Soltsien, and Halphen ; wilh 
BelUer’.s reagent- it give.s a blue-violet coloration 
changing soon to >vihe-red. — A. S. 

Lipa.se of soya beans. Studies on enzyme adiom 

XIIL K. G. l^alk. J. .kmer. Them. Soc., 19lu, 

37, 619- 6.53. 

A uoMRAHisoN of tlio lipolytic propertie.s of ^eya 
})e-ans, castor liean.s, and duodenal contenU'N 
showed that the hydrolytic enzymes present ha 
the following i-elations : — Soya beans ‘ 

lipase active towards triacetin (and therefo 
presumablv towards fats), slight! v soluble m "‘9^ ’ 
and with a maximum solubility in 1-5-5 
chloride solution. Castor beans contain 
soluble in water, and a lipase insoluble m 
and soluble in sodium chloride solution. 
contents contain an esterase and a lipa^^- , 
former predominating in the intestinal juice 
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the latter in the pancreatic juice and bile. Marked • 
Hunilarities are shown by the lipases fi'om differcaat 
’^urces in their behaviour towards neutral salts 
^nd alcohols. When dried over calcium chloride 
or phosphorus pentoxide, soya bean lipase does • 
not aecrease in activity, but when dried at 100® C., 
the a(“tivity is reduced 50 % ; castor bean lipase and 
nciterase are affected sirnilarlv bv drying and 
heating. (See also this J., 1912, 593 ; 1913. 3^4.) i 

Pal'm-liernd cake and yncal. See XIXa. 

I'sc of niekel and oj‘idcs in caUtJysis. Sendorens 
and Aboiilcnc. Sec XX. 

Patents. 

Okoainous substances ; Means and apparatus for 

treating and for melting and ejriraciing fat 

and other products iherefrom. W. Fowling, 
inn., and B. B. Fowling, Prittlowell. Eng. Pat. 
3061, Feb. 12, 191-4. 

Hot vapours escaping fron^ material being reduced 
tiv dry heat (see Eng. Pat. 8397 of 1912 ; this J.. 
1913, 543) are utilised in the preliminary healing 
of fresh quantities of material, the vapours being 
thereby cooled and steam condensed. — M. 

Oils ; Method of and apparatus for deodorising . 

J. T. Bateman, London. Eng. Pat. 21,605. 
Jan. 6, 1914. 

The exhaust superheated steam fi-om the deodoris* 
ing apparatus is used for the prelimiuavy heating 
of a fresh quantity of oil the aldehydes in the 
steam being subsequently condensed and separated. 
Ill a form of apparatus claimed, the stei\ij\heat'^ the 
tubes of two heaters throuirh whuh the oil passes. 

A. M. 

Cntalyllc processes, lllgdroyenation of oils.] O. C. 
Hagcninnn and P. Baskervilie. Xew York. 
£ng. Pat. 3344, Feb. 9, 1914. Fnder Int. Conv.. 
Feb. 8, 1913. 

She V.S. Pat. 1.083, 03U and Fr. Pat. 460.172 of 
1914 ; this X, 1914, 2U7 ; 1915, ,39. 

Cotalgsts [for hydrogenating oils] : Pre^Htmlion oi 

. W. l^ichs. Fr. Pat. 172,3/7. Aug. 1, 19i;;. 

See Eng. Fat. 11,542 of 1913 ; this J., 1914. 7t>2. 


Xin.~PAlNTS: PIGMENTS ^ VARNISHES; 
RESINS. 

I’ATK.NTS. 

Ekislir mimes; Prodiu'tion of solid . \V- 

ileuse]. Gct. Pat, June 2.5. 19K!. 

Tm falloidal solid product obtained from linsc'd 
oil according to Oer. Pat. 201.1H>d or 2.5S.900 
(this J., lS)fa, 0l(j) is mixed in suitable proportions 
with the product obtained from castor oil (lor. cit.), 
and the mixture, with or without other additions. 
IS (hied.— A. S. 

icini paste from red or oriiiii/e lead ; Maiiufaelurc 

of . W. Eckford. llliyl, W.iles. I'-.S. I’at. 

td^-^8,961, Feb. Hi, 1015. Date of appl.. April 0, 

See Eng. Pat. 8017 of 1910 ; this J., 1910, 1398. 

W'We lead; Manufacture of . E. Eiiston. 

hr. Pat. 471,348, April 25, 1914. ruder liit. 
tonv., April 28, 1013. 

See P.s, Pat, 1,075,143 of 1913 ; this J., 1913, 1077. 


*c. a. XIV.— DTDIA-EUBBER, *c. 


Varnishes; Manufacture of suhmrine G. 

Paterno and C. Manuclli, Milan, Italy. Eng. Pat. 
29,524, Dec. 22, 1913. 

Sre Fr. Pat. 466,368 of 1913 ; this X. 1914, 601. 
Reference is directed, in pursuance of Sect. 8, 
SuV>*sect. 2, of the Palent.s and De.signs Act, 1907, 
to Eng. Pat. 5432 of 1914. 


Chhrinaling {oleaghwtts material to obtain 

artificial resins] ; Process of . M. Buchner, 

Assignor to P. F. Boehringor und Soehne, 
Manuheim-Waldljof, Germany. U.S. Pat. 
1,129.165, Feb. 23, 1915. Date of appl., Nov. 13, 
1911. 

.Ske <iier. Pats. 256.856of 191(1 and 258,156 of 1911 ; 
this J., 1913, 499, 613. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

CaduUkom ■bcnzenc’utcohol and caouichouc-henzenc- 
aretone : The sysierns — — . The behaviour of 
colloids foirards pare and niircd liquids, Part 1. 
W. A. Caspari. Chetn. Soc. Trans.. 1915, 107, 
162—171. 

Till* c.ioutf houc employed in the experiments was 
i\ dc-icsinilicd pale plantation crepe. The solvents 
wrie carc'fully dried, (.'noutclioiu' changes from 
Dio gel to the sol contlition reversibly, and it is 
tfierefore possible to represent tlie system, caout* 
rliouc-solvent -precipitant, by isothermals which 
expvf'^ all pos-dde e<iui!ihvia tietweeu the three 
sulj.stanees coneenieil. The physical stability of 
tlio stdutions employed was sultieient not to have 
nnv impoitant itdlueucc upon the results. (1) 
Fresli solutions of caoutchouc in benzene, of known 
couccntrutioii, were titrated with alcohol until 
s<fparation into tuo phases just set in. The 
limiting triads tlins obtained were plotted on a 
binodal « ui>*e. Volume pcieentages were cal- 
culated bv taking 0-91 as the sp. gr. of the caout- 
chouc, and neglecting volume changes. (2) Excess 
of alcohol was added to benzene solutions of 
caoutchouc. Two tluid layers were formed iu 
equilibrium and the composition of each re- 
presented a point on the Ihnodal. Tie-nnes 
ivpr(‘senting (listribution of benzene between 
caoult-houc and alcohol were also obtained by this 
method. Caoutchouc was determined in the upper 
l.ayer bv evaporation, and the ratio of benzene 
to alcolud by determination of refractivity and 
comparison with an experimeutal curve. The 
volume the lower layer was measured, and its 
comp<isilitni calculated from these data. {2a) 
When the prcx'ipitated dot contained too much 
caoutchouc to fc>rui a lioiiiogeneous layer, it uas 
iv^uioved, pves.scd between lilter-paper, and its 
volume measured in a volumenometer charged witli 
a bonzene-alcoliol mixture. Cnder those circ'um- 
stances (he upper layer was free from caoutchouc. 
It was found tliat in presence of u’atcr far less 
precipitant was reijuired to produec precipitation. 
In the case of the system including acetone, 
indhoil (2) couhl not be employed, owing|to 
flocculation in the lower layer. The following 
conclusions aiv drawn from a discussion of the 
ivsults. Caoutchouc is pracdically insoluble (at 
20' (\) in mixtures containing 43 vols. or moi*e 
of absolute alcohol or 80 YOls. or more of anliydrous 
acetone to 100 of benzene. 1’re.sencc of water iu 
the prci'ipitant ivsults in economv of the lattor. 
A very small excess of precipitant serves in general 
to precipitate the whole of the dissolved caout- 
chouc : Iiencc the latter cannot be separated 
into components by fractional precipitation. For 
caoutchouc concentrations greater than 2% in the 
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original benzene solution, quantitative relations I 
are given roughly by the equation for the binodal | 
of caoutohouo-benzene-alcohoi at 20° C. : ! 

n00C\ 0-24 /lOO 
V B 7 X V li~) 

A, B, C, being volumea of alcohol, benzene, and 
caoutchouc ‘respectively. There are indications 
from the experimental results that discontinuity 
between caoutchouc-benzene sol and csiontc’houc- 
benzene gel exists in the neighbourhood of 1 vol. | 
caoutchouc : 6 vols. benzene. It is significant I 
that the caoutchouc employed absorbed about ' 
6 vols. of benzene before passing into solution. 

— E. W. L. 

Patents. 

if?td>6er latex ; Coaqulntion of . N. W. Barritt, 

Shrewsbury. Eng. Pat. 3632, Feb. 12, 1914. 
Bubbeb latex is concentrated to a definite degree 
by evaporation under reduced pressure at ordiTi.arv 
temperatures — say not exceeding 50" 0. — and is 
then coagulated by exposing it, in a thin film, to 
acetic acid vapour or to .smoke. — E. W. L. 

India-rubber i caoutchour, ami other similar material ; 
Apparatus for irashimj and cleauimj — — . W. G. 
Gass, Bolton. Eng. Pat. 1200, Jan. 10, 1914. 

The apparatus, which is designed prinioriI>- for (lie 
treatment of scrap or bark, etc.. compri.se.s a casing 
containing a main inclined roller grooved longi- 
tudinally, and one or more plain rollers frictionally 
driven from the main roller through the material 
being treated ; or one of the plain rollers may be 
positively driven. Tlie lower part of Ihe casing Is 
provided with longitudinal pressure surface.*, or 
ridges, alternating with longitudinal groove.s or 
pockets, the ridge.s being almost in contact with 
the^ toj3S of the teeth on the grooved roller. The 
casing is provided with inclined guides to carry the 
material from the lower, feed end of tlic rollers to 
the upper, di.seharge end, whore knises attached 
to the main roller cut it into sliort longdis. The 
material is fed into the machine from a hopper 
provided with a revolving barrel liaving blade.s 
co-acting with a stationary Idade or other arrange- 
ment for the purpose of cutting up the material 
into small pieces before it enters the m.achine. 
Water entei-s the ca.sing of the machine near the 
upper diseliai'ge end of the inclined rollers, and 
passe.s out through an overflow at the other end. 
carrying with it the sand and dirt, which fall away 
at the lowe.st point of the feed end. The machine 
may be heated, .and the casing and cover may be 
easily removed for purposes of cleaning, inspection, 
and the removal of the washed product, where, as 
in the case of very soft rubbers, it is not desirable 
to work the machine automatically. —K. W. L. 

Svbber ; Machines for preparing . .T. E. 

Pointon, Peterborough. Eng. Pat. 4105, Feb. 17, 
1914. 

The machines contain screw -like or spiral rotating 
blades having their forward surfaces of convex or 
like form so a.s to knead the material by pressure 
against the walls of the chamber. The blades may 
have radial or concave tips and be of equal or 
unequal radial length. — C. A. M. 

Caoutchouc or caoutchouc -like substances ; Process 
for accelerating ihe vulcanisation of natural or 

artificial . 8. J. Peachey, Stockport. Eng. 

Pat. 4203, Feb. 19, 1914. . 

I 

Vulcanisation is accelerated by the addition to i 
the mixing of small quantities of p-nitroso- i 
dimethylaniline or of its horaologues such a.s ' 
n-nitrosomethylaniline or p-nitrosoethylaniline. i 
For example, a mixing composed of plantation ; 
rubber, 109 ; sulphur, 10 ; and accelerator 0-5 parts } 


can be vulcanised in 20 minutes at 135“ — ^ 145 ’ q 
as gainst one hour without the accelerator. \ 
hard and durable ebonite is obtained by heating 
for 2 hours at 145“ C, a mixing composed of 
plantation rubber, 100 ; sulphur, 40 ; accelerator 
0-75 to 10 parts ; without accelerator the time of 
vulcanisation is about 6 hours. — E. W. L. 


XV.— LEATHER; BONE; HORN; GLUE. 

Tanning materials ; Analysis of intended espe- 

cially for tanning fishing nets. G. C. A. van Born 
Collegium (London), 1915, 71 — 72. 

I Materials showing a higher tannin value thaa 
; cutch when tested by the hide powder method, are 
I not always so suitable for tanning fishing nets. The 
i author proposes a method of analysis giving better 
; results, which depends on the adsorption of the 
material by cotton. As a standard, the adsorption 
of cutch under definite conditions is first deter- 
mined by shaking a solution of known strength 
! with cotton and subsequently evaporating the 
residual solution. An adsorption curve for ciikh 
solutions of different concentrations is constructed, 
and the strength of a solution of any other material 
giving a ceilaiii adsorption compared with the 
strength of a cutch solution giving the same 
adsorption, shows tlic value of the material. 

— P. C. T. 

Bates ; Artificial . J. T. Wood, Collegium 

(London), 1915, 82 — 85. 

Two now proprietary articles are discussed, which 
the manufacturers describe as bates. The vendors 
of one (“ J-'ilos ”) state that it destroys fats and 
greases in the skin, but investigation showed it to 
contain about 80% of ammonium chloride and 
failed to show either lipolytic or tryptic enzymes. 
A practical test did not su Instantiate the claiinfi 
made for it. The other article, “ Enzo,” described 
as a substitute for natural bate or puer, contained 
08*7% ammonium chloride, 8‘4% gelatin and 
proteins, and 15% vStairh ; tiiastase was present 
but not tryptic enzymes. It is thus a deliming 
' material combined \nth a drenching material, and 
capable of useful service, though not as a bate. 
An artificial bate should be composed of an 
ammonium compound and a tryptic enzyme 
combined with some inert carrier such as kaolin 
or wood dust. Xo artificial bate can have all the 
properties of puer, owing to the presence in. the 
latter of certain compounds in very minute 
quantities which have some specific effect on the 
bating action. — F. 0, T. 

Neradol D ; Experiments with . (1) A. Kogers? 

and (2) G. J. Laemnile, H. J. Newman, andN- 
Shepard. Tanners’ Inst., Brooklyn. Reports of 
Third Tear, 25—30, 38—42. J. Amer. Leather 
(’hem. Assoc., 1915, 10 , 105 — 106. 

The influence of Neradol D in hastening vegetable 
tannage and on the final yield of leather was 
inve^stigated. In the case of hide and sheep skm a 
preliminary treatment with Neradol D rendered 
subsequent vegetable tannage more rapid at first, 
but did not influence the final yield of leatner. 
(•alf skin, pickled as for chrome tannage, 
similar yield with a combination of 
and quebracho as with quebracho alone ; Neraao 
D alone did not give so good a yield of lecher. 

— -F. ('• -t* 

. 

Tannage; [Determination of] degree of-—- 
James. Collegium (London) 1915, 76^1 
The organic insoluble matter of leather, 
hide substance, may contain matter sucii 
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“ bloom which is fairly easily washed out and 
cannot be regarded as combined tannin. The 
author proposes, in the determination of water- 
soluble matter, to evaporate the unfiltered 
aqueous extract and thus include “ bloom,” etc. 
ia the water-soluble matter and not in the com- i 
billed tannin. — P. C. T. . 

Patents. j 

Lealher-board ; Method of making A L ^ 

Clapp, Braintree, Mass., Assignor to Hide-Ite i 

u.s. Pat. 1,128,290, : 
Feb. 16, 1915. Date of appl., Jan. 11, 1913. I 

Leatheii scrap or fibre is washed and mixed with 
a watwproofmg material capable of depositing 
an insoluble precipitate on the fibres by a reaction 
with tannic acid, and the wash water which 
contains tannic acid is then added to the mixture 
pe wash water may be treated with alum and 
heated before addition to the mixture. E. W. L 

Gelatin masses ; Production of transparent Meets 

from . L. Troinmer. Ger. Pat. 278 007 

April 27, 1913. • r<u. ii/S.OOi, 

Ax aqueous solution of 100 parts of gelatin 1_.3 
of potassium bichroinalc, 2—4 of iiiagne.siui;i 
■sulphate, ^—4 of potassium sulphate, 3—4 of 
boras, and 3— 4 parts of sodium chloride, with or 
mthout addition of colouring matters, is con- 
centrated on the water-batli and poured into 
moiiids. The moulded objects, after cooling, 
are treated with hardening agents or coated with a 
Jacquf-'r.— A. S. 


liquor is then drawn off and fortified with additional 
a,^;’;rther .supply of pebbles, 
whilst the treated pebbles are washed with water. 

— F. SODN. 

'ite; Proem for simultaneously 
ralourui^’ treating it with atid. Chem. 

JiMy 280,227, 

a“s^olnw"" acid in which 

Siiftahle dissolved, 

alh v!ii^^ are Auronal Orange. Brown, 

OrLgl-liT’s. Toluylene 

Production of mixtures for destroying plant pests. 

Ger. Pat. 279,563. See XIXb. 


leaner, firti^ial; Process for colouring - 
h. Girzik. Fr. Pat. 472,023, .May 0, 1914. f 
Int. Conv., IJec. 18, 1913. 

See Eng. Pat. 4068 of 1914 ; this J., 1911, 559. 
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Flue (lust [from iron leorks] as manure. J Board 
Agnc., 1915, 21, 1013—1040. 

Jlidlan is was found by the Goveniinent Latior.atorv 
to ontau. nearly about one-S ‘'f 

about n®®^ soluble in water, togetlier witli 
liSul No substanee directly 

tion Prosent, and the propor- 

It is ‘ ,"‘‘.^oj'®ot“lilo magnesia was only 0'29“„ 

eMracted'n”m J?’®^ ‘®® ooi.hl he 

iiseJlocallv?^^*^^ material could be 

ou ioc.aiiy .as a manure. — J. P. 0 . 

Pate.nts. 

fiosphafe rock ; Process of treating natural . 

p's Pat HI. 

^^‘'PPl-. June'tll'iynf’ , 

toTmTO“a®niJ.'tP‘‘^‘® tfifiirated with w.ater ' 

is allied mid 11? quantity of water ' 

"atcT so if to currents 

Mineral ^loan phosphate | 

Process of treating pebNe . i 

f’ei). 23 Pat. 1,120,107, ■ 

The u di 1 * ^ ^ 

fiatrik,'af'c imm™ ® separated from the i 

'*Prefetahlv ‘5 an acudiilated bath, which i 

®“'i "outraufe *0 separate j 

dherent alkabne matter, and the 
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Cane stalk ; Varying concentration of the juice 

in the cells of the . It. S. Xorris. Intern. 

•Sug.arJ., 1915, 17, 127 -128. 

Ca.n’es of the Lahaina and A'ellow Caledonia 
varieties were cut into sections, and the nodes and 
mternoi cs, and m some cases also the pith and 
rind, submitted separately to successive pressings. 
In oaeli instance the juice was found to increase 
considerably in density with eaeti successive 
pressing ; in one case, using verv heavy pressure, 
the puce extracted by the last operation had a 
density luore than twice tliat of the first expressed 
juice. It i.s concluded tliat in dill’erent parts of 
the cane there are a fe\v cells containing juice of 
nigti density ntid liaxing walls more resistant 
to crushing than tliose containing weaker juice. 
In anotlier experiment the cane was passed through 
a Jellrv pulveriser, and tlie parenchyma and fibro- 
vascular cells were then separated by shaking with 
the hand. In lids case successive pressings pro- 
duced no increase in the density of the several 
jnices obtained, the explanalion’advanced being 
that tlic colls containing juice of high density 
Here niptuiod witii the otliers during the process 
of shredding. The re.sults indicate that there is 
an advantage in tlie practical milling of cane in 
leducing it to a fine state o! division, cither by 
shredding or by the grinding action of the rollers 
m the early part of the process, .so that none of 
the juice of higli deusilv is retained in the final 
bagasse.— J. P. O. 

Beds; Deierminalioii of sucrose iit frozen and 

thawed- \bij the double polarisation meihody 

using acid and inverlusc. as hydrolysis.] 11. Saillard. 
(.’ire. hebd. i>ynd. Fabr. Sucre de France, 1915, 
27, >ios. 1350, 1351, and 1352. 

In the determination of sucrose in roots which 
lia^i bcAUi frozen and thawed, there was an appre- 
ciable disci*epancy between the figure given by the 
ordinary double polarisation (Cleixet) method and 
that deduced fi\nn the determination of the 
reducing sugars before and after inversion by 
Jiyilixxdilorio acid. This result pointed to the 
piesence of non-sugar substances in t he deteriorated 
roots, the optical activity or cupric-reducing power 
of wliich was modified by the action of the hydro- 
chloric acid used for hydrolysis so as to vitiate 
the sucrose value. Wlion invert ase w'as used as 
liydrolyst in place of liydrocliloric acid, the 
solution being clarified os described by Ogilvie 
(this J., 1911, 02), the two methods of deterniining 
the sucrose gave concordant results.— J. P. 0. 
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Siufar i Norit process of inanufacturing tokiie . ! 

A. Wijnber^. Intern. Sugar J., 1915, 17, 70 — 74 1 

and 129 -131. (See Eng. Pats. 21,204 of 1911 1 

and 11,860 of 1912 ; this J., 1912, 1047; 1913, i 

376.) 

Nobit ” is a special decolorising carbon for use 
ill the sugar industry as a substitute for animal ; 
charcoal. The quantity of colour th;it can be • 
removed by the carbon from a solution of cane 
mol^ses depends principally upon the concen- 
tration of the colouring matter; the point at 
which the c^bon cannot adsorb any more colouring : 
matter varies very considerably according to the 
kind of carbon and the nature of the colouring 
matter. Though in some cases relatively little 
carbon may be required to lernove most, of the 
colour from a solution, a large amount is necessary 
to eliminate the last traces; in one experiment, 
for example, tmee as much c.arbon was required 
to remove the last 10% of colour as was needed to 
remove the firet 90 %. Tn tests in which the colour 
was only partly removed, the decolorising power 
of “ Norit ” carbon was about 25 times greater 
than that of animal charcoal . Since the presence of 
sugar and salts has a marked inhibiting elrect on the 
action of the carbon, the thiti-juico and not the 
thick-juice must be operate<l upon in practice, in 
order to obtain the most profitable decolorisation. 
In alkaline and neutral media lit t le or no adsorption 
of the colouring matter may take place, whereas 
decolorisation Is readily elfectod in a solution 
having an acidity correspoiiding to .about .V/100. 
By boiling the spent carbon with a elution 
of sodiimi hydroxide or carbonate for about 15 
minutes and washing, the material is ix-*vivified to 
a large extent (see Eng. Pats. 19.357 of 1012 and 
17,432 of 1913 ; this .T., 1913, 85 ; 1914, 853) ; e.g., 
if originally its decolorising power was 92 ’•'y, after 
The regenerating treatment it may be 87%, 
becoming constant at 65% after being regenerated 
about 10 times. The carbon adsorbs gums and 
pectins in addition to coloui-ing matter : a solution 
of cane molasses after treatment passe<] readily 
through filter-paper, whereas previously it per- 
colated with difliculty. 

Experiments on the large Hcnle. Tn a factory 
in Natal the mill juice was sulphit^d, limed 
to a slightly acid reaction, boiled, treated with 
about 0'5% of the decolorising «-arbon, and 
passed through filter-presses ; the clear liquid 
was almost colourless. After evaporation, the 
resulting syrup was filtered through Perrir* filters 
without the difficulty that is often experienced 
owing to the presence of gummy matters, and this 
favourable effect was further noticed during the 
operations of vacuum pan boiling and centrifuging. 
The sugar finally obtained was sold at prices corre- 
sponding to those obtained by the refined sugar 
made at refineries. The spent carbon wa.s re- 
generatetl by boiling with a 5% solution of sodium 
carbonate and w’ashing ; its decolorising actirm was 
not diminished considerably thereby. Trials were 
also made in a Greenock refinery, where it is 
stated that the entire usual Taylor filter in.stal- 
lation was discarded, though the existing charcoal 
installation was si ill retained. After affining the 
raw sugar in centrifugals in the ordinary way, it 
was dLssolved to a liquor of 60® to 6.5® Brix, 
slightly acidified, treated with 1% of the carbon, 
and passed directly through a filter-preas. Filtra- 
tion proceeded very rapidly, notwithstanding the 
comparatively high concentration of the liquor, 
and the cakes were easily waslied and well ex- 
hausted. Even after regenerating the carbon 30 
timas, it.s value decreased only to 70% of what it 
was originally. It is claimed that the use of the 


decolorising carbon opens up the po.ssibility of A solution of sugar wdiich has been inyei 
maki^ refined sugar directly from juice, and of means of an a<;id and then neutralised, is 


Reducing^ sugars ; Siudiee on ihe decompoaiiion ni 

■ ~wiih reference io white sugar rnanujaciuJ 

A. Schweizer and G. Loos. Archief SuikeHni* 
Nederl.-Indie, 1914. 22, 1855—1859. IntS;' 
Sugar X, 1915, 17, 141. 

Framm (Pfliiger’s ^Irch. Physiol., 64, 575) has 
shown that the presence of air has a considerable 
influence upon the decomposition of redueine 
sugars by alkalis. To determine the effect of air 
in the carbonatation process of making high-grade 
sugars, a sucrose solution containing reducing 
sugars was treated with 3% of milk of lime at 
20® B. (jsp. gr. 1157), and maintained at 28® C 
for 8 hours, whilst a second solution was treated 
similarly, except that a slow current of air was 
passed through it for 3 hours. Both liquids were 
carbonatated to a slight alkalinity, heated to 
55® O., and filtered. Tt was found that decom- 
position of reducing sugars liad taken place in both 
cases, but in that in which air had. been used the 
colour was distinctly less. — J. P. O. 

Scums [produced during heel sugar ■mim{fa{-U(rc] ; 

Sucrose content of . H. Pellet. IiitcTn* 

.Sugar J., 1915, 17, 132—133. 

The scums formed during carbonatation mav 
contain at the same time insnlulilo sucrose in the 
form of saccharate and insoluble sucrose which 
has boon cariiod down by the bulky precipitate 
pro(]\iced on the addition of lime to the dense 
diffusion juice. Carbon dioxide acts more or 
less on both forms. maki»>g the quantity of 
insoluble sucrose found in the press-cake ‘ very 
variable, depending upon the conditions of working. 
Wlieu the insoluble sucrose is mostly present in 
(he forju of saccharate, greater clifficalty is 
oxperieiu'cd during the process of washing than 
wluui it has been carried down mechanicallv; 

— J. r.\). 

Alkali mliihites [in the sugar indusirg]; Catalysis 

in the oxidation of . E. Saillard. Coinpt. 

rend., 1915. 160, 3iS — 320. 

In* the treatment of svrups and sugar juices wjlli 
the gas(‘s <.>f a spcidal siilpliur-bnrner, containing 
10 — 14^'o SOj. the following were found to act 
as catalysis in the oxidation of alkali sulidiite to 
sulphate: Retarding agents: sucrose, invert 
sugar, non-sugars, ammonium oxalate, glycerin, 
free and carbonated alkalis, asparagine, glutamic 
acid, and potassium lactate. Accelerating agents : 
(in the form of fine powder) nickel, zinc, aluuiinium, 
ferric oxide, manganous oxide, calcium carbonate, 
marble, magnesium carbonate, fire-brick, ciilcium 
sulphate, calcium phosphate, calcium oxalate, 
alumina, and calcium sulphite. The rate ot 
oxidation increases regularly with rise of tempera- 
ture between I.;'- and 90' C\, and decreases rapioiv 
with the sugar concentration up to a coiitcnt ol 
about 60% of sugar. Practical conclusions • 
Oxidation of alkali sulphite is very difficult ui 
molasses, which contains about 50% of sugar ajiu 
33% of non-sugar, and is retarded hy the luaiH' 
tenance of low temperatures and the 
pivcipitaldc. lime, which might give rise 1*^ 
formation of calcium carbonate or sulphite. D. 

Xotes on [ksc of] caramel [bi hrciHng], Handcock. 
,s'ce XVIII. 

]\\TJK.VTS. 

Snechncais and the like; Manufacture q-., 
E. Shaw, London. Eng. Pal. 3824, Feb. Id. 

A fSOLVTiox of sugar which has been 


carrxdng on refining operations in some factories ; 
all the year round. — J. P. 0. j 


means of an aeid and then neupraiiiscu, * - 
with sugar containing sodium bisulphite 
mixture qui< kly boiled.*^ — J. F. B. 
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qu^ar; Recovery of from molasses, especially \ 

molasses. F. Tiemann. Ger, Pats, (a) i 
™79 719 and (b) 279,720, Dec. 24, 1912, and : 

July 0 , 1913. 

The methods are based on the known fact th.at 
invert sugar is capable of displacing sucrose 
from impure solutions, (a) Desaccharification is 
effected Oy adding to the molasses invert sugar 
seoarated by known methods from a separate 
nortion of the same molasses, (b) The molasses 
^treated with strong acids or acid salts added in 
such quantities that a portion of the dissolved 
sucrose is inverted and the treated juice contains 
sucrose, invert sugar, and salts in the relative 
proportions most lavourable to the recovery of 
the sucrose by crystallisation. — A. S. 

?iioar in fine crystals ; Manufacture of . 

I. F. P. Kestner. Fr. Pat. 471,912, July 22, 1013. 
See Eng. Pat. 17,010 of 1914 ; this J., 1915, 241. : 

Auior/iatic charging and discharging device for j 
vacuum dryers. Ger. Pat. 280,035. See I. 


carried out at a low temperature, the loss is greatly 
diminished, and the following method is recojn- 
mended. Concentrated malt extract is placed in 
a collodion sack which is suspended in a large 
volume of water at 5*^ to 10‘’ C. for 24 hours, the 
water being changed two or three times during 
this period. The clear solution is thep decanted 
from the sack and ammonium sulphate is added 
in the proportion of 45 grms. for every 100 c.c. of 
solution. The mixture is kept below 10° C. until 
the salt has dissolved, the clear liquid portion is 
then decanted and rejected, and the precipitate 
dissolved in cold water. This solution is again 
dialysed as before for 24 hours, and the solution 
mixed with an equal volume ijf cold 99-8% alcohol. 
The precipitate is separated, the solution mixed 
with a quantity of alcohol sufficient to make the 
alcohol content 65% (by vol.), and the precipitate 
is collected and dried over sulphuric acid under 
reduced pressure in the dark and at a temperature 
not above 15° C. In this way the authors have 
obtained preparations having a diastatic power of 
1200 to 2350 on Lintner’s scale. — W. P. S. 


process of introducing iron into foodst drugs, and | 
leverages. Process of forming compounds of iron j 
flfirf carbohydrates. U.S. I’ats. 1,129,306 and ; 
1,129,307. SeeXlXx. \ 


XVIIL-FERMENTATION INDUSTRIES. 


Diastase; Determination of the activity of . ■ 

0. Wolff. Chem.'Zcit., 1915, 39, 105—107: 

For the study of enzyme reactions, e.g., the : 
deteimination of diastatic activity, the Zeiss : 
mterferometer (this J., 1911, 770 ; 1912, 559) ‘ 
is far more sensitive than the refractoineter. 

In the 2 cm. cell a 0-2 % solution of soluble starch 
shows a reading of 142 as compared with water, ; 
while a similar solution of dextrose shows 200, 
the subjective error of the instrument being only ' 
2 scale divisions. The interferometer may be ' 
calibrated by means of 1% solutions of soluble . 
starch and dextrose, one cell being kept filled with 
the starch s<3lution and compared with mixtures 
of starch and dextrose in complementary pro- 
portions in the other cell. The dinerenlial readings • 
are plotted with scale divisions as abscissae and grms. 
of dextrose as ordinates, and a .straight line is ' 
thus obtained from which subsequent results 
can be integrated, provided identical quantities 
of water or solid matters be added to ea(‘h solution. ; 
For the estunalion of diastatic activity, a known ; 
quantity of diastase is added to each of two 50 c.c. * 
portions of 1 % starch solution in two flasks ; : 
one portion is immediately boiled to dc.stroy 
the enzyme and the other is digested at 38° V. '■ 
for 2 hours. Both solutions are filtered through 
paper filters of the same size and the clear , 
nitrates compared together in the cells of the inter- 
leronn.ter. 8ome little difficulty may arise in 
ootaming perfectly clear filtrates and hence it is : 
seldom possible to employ the 4 em. cells, but if i 
wiiall proportions of enzyme are prc'sent, the . 
ciicayy of the method may be increased by 
^opting a longer time of dige.slion. Determina- 
shown that the readings obtained are ; 
yroporhonal to the quantity of dia.stase within 
limits.— J. F. B. 


umylase; Purifiaition of . H. 0. Sher- 

&n and M. D. Schlesinger. J. Amer. Chem. 
191.5, 37, 643—648. 

br loses activity during its separation 

^PPtiJfenbly owing to hydrolytic des- 
oa of the enzym*. the dialysis is 


Malt amylase ; Influence of certain acids and salts 

upon ike activity of . H, C. Sherman and 

A. W. Thomas. J. Amer. Chem. Soc., 1915, 87, 
623—643. ' 

The activity of pure malt amylase was increased by 
acetic, propionic, phosphoric, hydrochloric, nitric, 
and sulpliuric acids, and by the chlorides, nitrates, 
sulphates, and primary phosphates of sodium and 
potassium (see this J., 1913, 986). The activities 
observed at the optimum concentrations of these 
different electrolytes varied from less than double 
to more than thirty times the corresponding 
activities in the absence of the electrolyte. Acids 
had a greater effect than neutral salts, but the acid 
phosphates of sodium and potassium were as 
effective as any of the free acids. The weak and 
strong acids and the acid phosphates all sho\ved 
oplimum activation at those concentrations which 
had essentially the same acidity ; this optiumm 
hydrogen ion concentration, as expressed by Soren- 
son’s exponent, in each case lay between the limits 
4-2 and 1*6. \Mien the concentration, of the 
acid exceeded the optimum, the activity of the 
enzyme was diminished ; it was .almost entirely 
destroyed in the presence of from five to eight times 
the optimum quantity of a strong acid. Whether 
the aclivaliiig agent was an acid or a saJt, the 
amyloclastic action, as measured by the Wohlge- 
muth method (Biochem. Zeits., 1908, 9, 1), reached 
an optimum at a concentration of the activating 
agent much below that which gave an optimum 
sacrliarogenic action. — W. 1*. S. 

Malt and beer. h\ P. Siebel. blaster Brewers’ 
Assoc., r.S.A. Brewers’ J., 1915, 51, 109 — 172. 
Dkvli.N’g more especially with the brewing of all- 
inalt beers under American conditions, the author 
prescribes an evenly graded barley with plump 
corns, rc'taincd by 2-5 mm. sieve, in order to 
avoid an undue proportion of husks. In malting, 
the st-i’ongth of the peptic enzyme must be well 
developetl, not so much from the point of view of 
ita activity in the finisht'd malt as from that of the 
modification it ellects during germination. Slow 
growth is therefore necessary, at 15° — 19° 0. 

fQP Q preferably, 8 days. Under- 
terminated malts cannot be rectified in mashing, 
but if poor modification is the result of too rapid 
growth it can he reineilied by the action of the 
peptic enzyme in the mashing. The acrospire 
should be three-quartei^s developed rather than 
full grown. The green malt should not be withered 
bubdriedon the upper kiln at 41° — 43 5° C. (105° — 
110“ F.) with full draught, treated on the low’er kiln 
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fffices, flies, and cheese, showed considerable varia- 
tion when the cultures were heated in milk for 
SO^minutes under conditions similar to pasteurisa- 
tion. At 60“ C., 95 cultures survived ; at 62’8“ C., 
the usual temperature for pasteurising, 12 sur- 
vived. One culture was not destroyed by heating 
to 65-6° C., until the heating was repeated. The 
survival of the few cultures at the liigber tempera- 
ture was due to the resistance of a few cells, and it 
is^vident that 62*8^ C. maintained for 30 minutes 
is^a critical temperature for B. coU. The colon 
test as an index of the efBciency of the process of 
pasteurisation of milk, is complicated by the 
ability of certain strains to survive a temperature 
of{62-8“ C. for 30 minutes and to develop rapidly 
when the pasteurised milk is kept under the con- 
ditions of,^temperature met with during storage and 
delivery. If, however, milk is pasteurised at 
65'6“ 0. or above for 30 minutes, few B. coli would 
survive, and the colon test might be of value. 

— W. P. S. 


Rice The organic phosphorus of . A. R. 

Thompson. J. Agric. Research, 1915, 3,425—430. 
Riuk bran was found to contain 8-22% of phytin, 
whilst polishedi’rice was free from this substance. 
Analyses of barium phytate, prepared according to 
Anderson’s method (this .T., 1914. 371) from un- | 
polished rice and rice bran, respectively, con- ; 
tained;— 0, 6'51 to 6 97; H, 1-75 to 1-87; P. j 
10-05 to 10-43 i Ba, 36-84 to 37-84%. Inositol | 
was prepared from the liarium phytate by hydro- 
lysis with 30% sulphuric acid at 150° C. for 5 i 
hours. — W. P. S. 


Palm kernel cake and meal .- a nev) feeding sUiff for 
livestock. Bull. Imp. Inst., 1914, 12, 577 — 579. 
THE'first consignment of palm kernels (IGOO tons) 
from British West Africa to Hull was recently 
landed, and a very large proportion of W'. Africaii 
palm kernels will probably be crushed in Great 
Britain in future. There will be no difficulty in 
disposing of the oil, but palm-kernel cake, though 
a popular feeding stud in Germany, Holland, 
Denmark, and Scandinavia, is coftiparatively un- 
known in Great Britain. British-made palm- 
kernel cake and meal are superior in quality to the 
German! products, as is shown in the following 
table : — 


Palm kernel 

Palm-kernel cake (expressed). meal 

(extract^). 




English. 

3 German^ Englisli German 

Moisture 

% 

12-0 

% 

12-0 

10-85 fl-7 

“ 15-0 

10-9 

Crude uroteiu 


]«v 

18-12 '■ 17-7 

i lO-O 

lS-7 

Fat 

7-07 


6-17 8-<3 

2°0 


Carbohydrates. 

46-8^) 

50-I) : 

48-51 

51-0 

■ 39-1 

Cnide fibre . . . 

JSgg 

10-0 j 

U-80 23-S 

0-0 

25-4 

Ash 

3-8 

4-0 

3-55 4*0 

4-0 

4-3 

Food units . . . 

106 

no I 

104 102 

104 

90 


(See also this J,, 1914, 1060, 1218.) — A. S. 

rXe industrial position of copra, coconut oil, and 
coconut cake. See XII. 


; ■ - Patents. 

Flour ; Manufacture of an improved form of ■ 

and apparatus for use therein. T. T. Vernon 
Chester. Eng. Pat. 558, Jan. 8, 1914. ’ 

The flour is delivered from a hopper in a fine stream 
on to an inclined plane where it receives drons of 
water at 130° F. (54° C.) delivered from points 
projecting through perforations in a trough. The 
drops of water are immediately surrounded with 
flour, and these aggregates passing on to a sieve 
I are separated from the fine flour which is returned 
i to the hopper. The aggregates pass on to a serie.s 
I of endless travelling bands in a casing through 
' which a current of warm air (at 100° — 140“ F, 

■ 38° — 60° C.) is drawn, then on to a second sieve 
, and into a .second casing, the lower portion of 
I which acts as a cooler. From this, the aggregates 
I drop on to a third sieve and thence into a .sack. 
Suitable substances may be dissolved in the water 


Flotir or bread, or other foods made therefrom ; 

Manufacture of . J. E. Shackleton, Plea- 

sington, Lancs. Eng. Pat. 7383, March 24, 1914 , 
Wheat from which flour is to be prepared is steeped 
in a liquid obtained by washing or steeping un- 
w^bed wheat in water, or the flour itself is sprayed 
with the liquid. The liquid, before use, is allowed 
to stand until it becomes acid, then concentrated 
and filtered. — W. P. S. 


Grain or the like ; Appliances for heating, drying, 

and cooling . E. Samuelson, Banbury, arid 

J. Backhouse, Bootle. Eng. Pat. 4689, Feb. 23. 
1914. 

A GRAIN heating chamber is enclosed within a 
casing, the air in which is heated by radiation or 
(-onvection from the sides of the chamber or from 
! hot water pipes. This heated air is drawn down- 
■ wards through louvred columns, through w-hich 
also the grain falls from the heating chamber above. 
Valves are provided for regulating the admission 
. of fresh air- to the casing and the columns. From 
' the bottom of the columns the grain passes down 
over baffle-plates, between which a curreni. of air 
' at 60° — 70“ F. (16° — 21° C.) is draw-n, and finally 
i between tubes containing a cooling fluid. — J. H. J. 

Kota prefuiration ; Process for making a ■ 

O. C. Zimmermann. Stuttgart, Germany. Eng. 
Pat. 15,725, July 1, 1914. Under Int. Conv., 
July 2, 1913. 

A KOL.A preparation free from bitter flavour is 
obtained by disintegrating fresh kola nuts, allowing 
them witii the juice to lie in vats until an odour of 
violets is produced, indicating that fermentation 
lias commenced, and then roa.sting the mass. The 
product may be extracted with hot water and the 
extract mixed with sugar, or the extract may be 
used directly as a beverage. — W. P. S. 

Foods, drugs, and beverages ; Process of intro- 
ducing iron into . Process of forming cam- 

pounds of iron and carbohydrates. H. L. Slarsh- 
Pliiladelphia, Pa. U-S. Pats, (a) 1,129,306 ana 
(B) 1,129,307, Fell. 23, 1915. Dates of appl- 
Dec. 5 and 26, 1914. 

(A) A sglutio.v of a carbohydrate (™crose) is 
heated under pressure to about 300° F . ( U-J t- j 
and subjected to electrolysis, an iron anode nein| 
used, (b) a current of electricity is passe 
through a solution of a carbohydrate, e.g., ’ 

contained in a cell di-vided into two communicant 
compartments ; an iron anode is employeu a 
both the anode and the cathode are ^nspenaea 
their respective compartments at some clista 
from the dividing wall. — W. P. S. 
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\l'x(i'acts]having a vegetable la^e ; Manujactureof \ the sulphur, the Schultz method for loosely-com- 

-nrodwis • H. Schmidt, Meudon, France, j bined sulphur (see this J., 1902. 505) and the 

ij.S. Pat. l,128,628j Feb, 10, 1915. Date of | digestion process with nitric acid and potassium 
-ippl., Dec. 26, 1911. i clxlorute for readily oxidised sulphur, gave the 

See Eng. Pat. 25,151 of 1911 ; this J., 1912, 947. ” “ 


imetrnius for impregnating liquids with rarbonic 
* acid or other gases. Eng. Pat. 19,769. See I. 


XIXB.-WATER PURIFICATION ; 
SANITATION. 

Soil-coniaminated wounds ; Elementairy principles 

hmlved in the treatment of . A. G. R. 

Fonlert-on. Lancet, 1915, 188, 4S4- -490. 

The principal object in the treatment of soil- 
contaminated wounds is the avoidance of dangers 
arising from the entry of anaerobic soil bacteria 
or their spores, e.g. B. cedematis Tnaligni, B. welchiU 
j5. perfringens, etc. These organisms m<ay be dealt 
with by disinfecting the wound by the use of 
germicides, or by inhibiting the activity of the 
oiganisms by continuous oxygenation, or by a 
combination of these two methods. The second 
method, used alone or following the first, prevents 
any danger arising from an anaerobic state of the 
tissues. Suitable oxidising agents are calcium 
and barium peroxides and sodium perborate. To 
ascertain the relative rapidity of the evolution of 
oxygen by these substances, equal weights were 
added to water, pus, and blood corpuscles in 
fermentation tubes and incubated at 37'^ C. The 
volume of oxygon given off was observed after ' 

1 and 2 hours and 1 and 2 days. In all the experi- 
ments, the evolution of oxygen from the perborate 
wtis the most rapid and gave the largest volume of , 
ps after 2 days, The rale was not constant, i 
being very rapid during the first few hours and 
slowing down afterw'ards. The residues after 
ilecompositioE were slightly alkaline: the perborate 
dissolved completely in pus and blood, but the 
peroxides left an insoluble residue. To show’ that 
the nascent oxygen evolved from these compounds 
was an active germicide, experimonts were carried 
out \yith these substances added to bacterial 
emulsions, pus, and putrid meat. Pvogenic cocci 
were killed after 2 hrs. by 2-5% barium peroxide 
solution and after 1 hr. by 5% perborate ; B. coU 

killed in 15 mins, by o% perborate, and 
antlirax spores in 1 and 2 days. The time required 
to sterilise the pus and the meat varied from 1 to 

2 daj s. In practice, if the wound is fresh, appUca- 
bon of perborate after cleaning the wound will 
^miintain aerobic conditions, the iiaseeut oxygen 
also acting as a germicide to aerobic organisms, 
if the wound is not so recent and there has been 
time for spores to germinate under the anaerobic 
conditions set up, then the wound should be 
cleaned and swabbed with pure plienol, before 
applying the perborate. — J. U. J. 

^^dpht(r_ in peptone [e.g. m culture media] ; Com- 
parubre study of methods for the detenninatioii of 
"T . H. W. Rcdlield and lluckle. J. Amer. 
tnem. Soc., 1915, J7, 007—611. 

bt various methods investigated, the Liobig-Koch 
P ocGss, ui which the substance is treated with 
fused witli a mixture of 
P cassium bydinxide and nitrate, wa.s found to be 
trustworthy for the determination of 
ra\vL peptone. The treatment with 

,, , c and need not be prolonged for more than 
f hours and there is ' 


no loss of volatile sulphur 
hhis part of the process. As 
8 us methods^for determining a part only of 


most accurate results. — \V. P. .S. 

Sulphur in the culture medium for the detection of 
hacleria producing hydrogen suipldde; Determin- 
ation of . If. W. Rodficld and C. Huckle. 

•T. Amer. Oiem. Soc., 1915, 37, 612—623 (see 
also preceding abstract). 

Thk authors have made an investigatioiias regards 
the total ainount of sulphur broken down by the 
so-called putrefactive bacteria, the forms of sulphur 
most readily used by the bacteria, and the forms in 
which the sulphur existed after their action. 
More material is broken down and more hydrogen 
.sulphide is produced the larger the surface of 
medium expose<l. When sterile air is passed over 
the cultures, about 50®,, more total sulphur is 
couvcitcd into hydrogen sulphide than when they 
are exposed to "quiescent air, and about 100% 
more than when carbon dioxide is passed over 
them. From 25 to 30% of the total sulphur is 
co!i\erted into hydrogen sulpiride when the 
cultures are incubated for 48 hours in a current of 
sterile air, and .50 to 60 ®o when incubated for 72 
hours. In media made from the portion of 
peptone solulde in alcohol, much less sulphur- 
containing substance is broken down and much 
less hydrogen sulphide produced than in the case 
of media made from the portion of peptone in- 
soluble in alcohol. A larger percentage of sulphur- 
containing substance than of total peptone is 
broken down by the bacteria, the ratio oemg 3 : 1, 
and slightly more readily-oxidised sulphur than 
total sulphur is converted into hydrogen sulphide 
(4 : 3). Further, the loosely-combined sulphur xs 
converted into hydrogen sulphide to a greater 
extent than is the total sulphur (3:2) but only 
slightly more so than the readily oxidised sulphur 
(10:9). The volumetric iodine method is not 
available for the determination of the hydrogen 
sulphide evolved owing to the presence of volatile 
iinsaturated organic compounds ; potassium hydr- 
oxide solution IS to be preferred for absorbing the 
hydrogen sulphide, — W. P. S. 

IHte.vts. 

Delivering powdered material into liquids ; 

Apparatus for . [lEafcr ao/fcniny.] R. B. 

Brown, ix)ndon. Eng. Pat. 3062, Feb. 12, 1914. 
The powder I'csts on a piston which forms the 
i)ottoiu of a cyliiidrioal vessel, open at the top and 
supported over a mixing tank. The spindle of 
the piston is r.aised l»v a ratcJiot wheel. The liquid 
to be treated is fed into a tipper, the movement 
of which actuates the ratchet wheel and lifts the 
piston a short distance, thus exposing a laver 
of the powder above the top of the cylinder. The 
tipper pivot has an arm reaching to the top of the 
powder cylinder and caiTving a skimmer whicli 
sweeps tlie oxpo.sed layer of powder into a shoot 
' leading to the mixing vessel, where it meets the 
liquid discharged from the tipper. — J. H. J. 

Adrfjfma of predetermined quantities of substanees 
to a unifonn or variable Jloio of liquid ; Process 

of and apparatus for . 'jrclcr so/tcfubip.] 

I'k C. Uinman, London, and E. W, Robey, 
South Woodfoixi, Essex. Eng. Pat. 4435, 
Feb. 20, 1911. 

A FiXKO proportion of the main flow of water is 
led to a pixiportionitig box w here it tlows over a 
: horizontal weir. A fixed proportion of the fiow 
over the weir is led to a noat tank, the float in 
whicli actuates a drum regulating the proportions 
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of the flow over the weir taken into the chemical 
tank iind into the main flow. In the chemical 
tank the reagents required for the trwitnient of a 
definite volume of the water are kept in suspension 
and mixed with the incoming water by agitators : 
driven by a water wheel actuated by the main flow. 
The water leaving the chemical tank carries its 
proportional amount of reagents and pa^es into ^ 
the main flow, which is then passed into sediment ing 
and filtering tanks. The amount of water entering 
the float tank is fixed as desired, and may be 
1 /500 to 1 /5000 of the total volume. By calibnat- 
ing the float tank, the level of the water will be an 
index of the volume treated. — J. H. J. 

Filtration [of water] under pressure ; Apparatus for 

. J. H. Missong. Ger. Pah 280,087, Aug. 20, 

1913. Addition to tier. Pat. 260,090. 

The water may be forced through a filter on its way 
to the high-level reservoir mentioned in the chief 
patent (this J., 1913, 708) The filters may be in the 
form of open chambers provided with barometric 
fall tubes ; the water from the first filter flows 
through the fall tube into a reservoir, which may | 
also serve as a settling tank, and is then pumped : 
up into the next filter. — A. S. ' 

I 

Lime, or like, mixing machines [used in sewage \ 
purification]. J. B. Broadhead and D. Barker, j 
Brighouse, Yorks. Eng. Pat. 5081, Feb. 27, 1914. | 
The lime is fed to the interior of the mixing pan by i 
means of a shoot extending through one side of the ! 
pan. A pump delivers the desired amount of water ; 
to the milk of lime flowing from the mixer, and i 
Athe mixture passes into a channel extending across I 
'the sewage conduit. This channel has a sloping ! 
bottom with V-shaped slots at intervals along the : 
bottom of the deeper side, through which the milk '■ 
bf lime falls into the sewage. The mixing pan is . 
. provided with a bottom outlet pipe for discharging ; 
any undissolved solids into the smvage conduit \ 
when necessary. This pipe is closed at its interior ' 
end by a valve worked by a .spindle and lumd ; 
wheel from above, and furnished with radial lugs 
with knife edges for cutting into any deposit ; 
when the valve is raised. — J. H. J. 

Plant pests ; Production of mixtures for destroying ; 
— . — . A. Lang. Ger. Pat. 279.503, Feb. 13. 1914. 
Addition to Ger. Pat. 265.656 (this .T.. 1913, 
1169 ; see also Eng. Pat. 20,395 of 1913 ; this 
J., 1914, 663). 

A METALLOID such as carbon Is intimately mixed : 
with an equivalent quiintity of sulphur and with j 
a mixture of a metal powder and a sulphur- or i 
oxygen-carrier, capable of developing an exothermic : 
reaction without access of air ; the mass is moulded | 
and when required for use is ignited, whereupon i 
the sulphur compound of the metalloid is formed, i 

— A. S. I 

I 

Apparatus for clarifying liqiiids containing finely \ 
divided matter in suspension. Eng, Pat. 7179. j 
See I. ; 


XX.-ORGAHIC PRODUCTS ; MEDICINAL j 
SUBSTANCES ; ESSENTIAL OHS. | 

Cinchonine ; The hydrogenation of . M. Freund 1 

and J. A. W. Bredenberg. Chem. Ges. zu Frank- ! 
furt, Nov. 24, 1914. Chem.-Zeit., 1915, 39, 109. | 

On electrolytic reduction with lead cathodes 
prepared by Tafel’s method (.see this J.. 1900, 
909 ; 1901, 48), cinchonine combines with 2 mol.s. 
of hydrogen, with loss of water, yielding two bases, 
one of which, dihydrodesoxycinchonine, Gi.HuN,, 


is crystalline, m. pt. ISS^-^ISO” C. ; it con- 
tains an imino group and is formed by the 
conversion of the CH(OH) group of cinchonine into 
CHj, while two atoms of hydrogen enter the 
pyridine ring. It yields desoxyclnchonine on 
treatment with iodine and is further hydrogenated 
in the pyridine ring by sodium and amyl alcohol 
giving the tetrahydro-compound. When shaken 
with palladium in hydrogIn it also takes up 
two atoms of hydrogen, the vinyl group of the side 
chain being converted into an ethyl group. Xhjj 
last product, dihydrodesoxycinchotme, can bo 
obiained also from dnehotine by electrolytic 
reduction. Dihydrodesoxycinchotine, on re- 
duction with sodium and amyl alcohol, and tetra- 
hydrodesoxycinchonine, on reduction with 
hydrogen and palladium, both give the same 
product, which may be termed either tetrahydro- 
desoxvcinohotine or hexahydrodesoxyciuchonine 

— J. F. B, 


Strychnine ; Substatures which mask the colour 

reactions of . E. Mameli. Boll. Chim. Farm., 

Max' — .Sept., 1914. .1. Pharm. Chim., 1015, 11, 

125—126. 


Thb usual scheme for the isolation of the alkaloids 
does not separate them from a number of common 
medicaments or their decomposition products 
such as plieuacetin, p-phenetidine, p-aminoplienol, 
phenocoil, guaiacol, heroin, sulphophenoxides, 
glycerol, etc., and many of these substances 
prevent or otherwise mask the alkaloidal colour 
reactions. In the case of strychnine, both the 
sulphuric acid .and bichromate, and the aniplio- 
vanadic acid reactions are vitiated by the presence 
of the above substances, and the precipitation 
reactions with ferrocyanide and picric acid, when 
not actually' prevented, may be rendered extremely 
uncertain in the presence of these and other sub- 
stances owing to the precipitates winch they may 
themselves produce. The only metliod o( 
avoiding those nnciesirable results is to obtain the 
alkaloid in a sufficient state of purity by tlic 


judicious employment of suitable solvents.^^ 


.M. 


Aconitine ; Oxidation of . G. Barger auii E. 

Field. Cheni. Soc. Trans., 1915, 107, 231 — 23.3. 
When aconitine is oxidised in acetone solution with 
potassium permanganate in presence of glacial 
acetic acid. 90 % of the theoretical yield or oxonitin 
is obtained. E5ve grms. of aconitine is dissolved 
in 250 c.c. of acetone and 1 1 grms. of finely pow- 
dered potassium permanganate and !2'5 c.c. of 
glacial acetic acid are added in the course of five 
to seven days, the separated oxonitin and man- 
ganese dioxide being then filtered off and suspended 
m water, and the manganese dioxide removed by 
sulphur dioxide. Oxonitin crystallmes best from 
boiling glacial acetic acid after addition of accm“®’ 
forming stout prisms, m. pt. 276“ — 277° C. 
heated with hydriodic acid and phosphorus, it ^ 
converted into a substance, crystallising trom 
alcohol in prisms, m. pt. 121° — 122°t'., u. p- 
about 200° C. at 15 mm. The mean results on 
number of analyses of recrystallised oxonitin gai 
C, 00-51. II, 6-66, CH,0, 18-5%. (See also tlus 
J., 1912, 1145, 1199).— T. C. 


Pavine ; Constitution of . . Gonsfifufioii 

redu(iio7i i^roducts of papaverine. F. ^ ^ 
Chfcm. Soc. Tran3.,^lU^5, 107, 176—1^7. 

Pavink {dihydropapaverine) on 
N-mctliylpavine, the niethohydroxide ot 
converted by boiling concentrated, 

potassiu^ 
•• acioi 


potas- 

Bium hydroxide into the methine, 


which on oxidation with cold 


permanganate gives a 


dicarboxylii^ 
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(1 N.,jOgN, in good yield. From its teactions 
wlnicthylpavinemetliine must be 1-homoveratryl- 
^'ijjjijcliiyjaTnino-S-S-dimelhoxyindene, 






=CH-/ \N(CH,)i 


The inethiodide of thi#m€thine boiled with water 
OP \ritli methyl alcohol yields trimethylamine 
hvdriodide and 1-hydroxy or l-melhoxy-l-h^overa- 
Inl-nMimethoxyindene respectively, the former 
deling the corresponding chloro-compound with 
jioetyl cldoride. !l^m a consideration of these 
reactions the formula 

CHgO/X O-CH,.0aH3(0CH3h 


CHgi 


is arm- 


^/^GHa-CH.NH 
ed at for pavine. — T. C, 


Chem-laurel water ; Preparation of . M. 

Bridel and N. Delabri^re. J. Pharm. Chun., 
1915, 11, 110— Ufl. 

^omi'ABATIVB experiments were made on the pre- 
jaration of cherry-laurel water, with and without 
pcenous maceration or disintegration of the 
,^ves. 


Eatire leaves without raaceratlOQ 
„ with maceratiOQ • . . 

:iit leaves 

DisialegratciJ leaves 


Hydi^yauic acid, 
larts per lUOO. 


0-918 

0- 9ai 
1*201 

1- 701 


0-817 

0- 999 

1- 188 
1-552 


The results (see table) show that, contrary to the 
statement of Saint-Seroin and Navarre (J. Pharm. 
Chim., IPll, 3, 15, and 1912, 6, 511), it is desirable, 
in order to avoid a loss in active principle, to dis- 
integrate or otherw’ise crush the leaves before dis- 
tillatioii.— G. P. M. 


linalyl, terpenyU geranyl occfalcs ; VelocHy of 

saponi^aiion of . [Deiectio7i of ter penyl 

aedate in bergamot oil.] 0, L. Bardlet and 
R.Berthel^. BuU. Soo. Chim., 1915. 17, 20—28. 
The saponification of linalyl, terpeayl, and geranyl 
acetates was studied at temperatures varying from 
0® Cj to the boiling point. At low' temperatures 
linalyl and geranyl acetates were almost completely 
decomposed, whilst terpenyl acetate was much 
more resistant. At 15^ C., for example, 74-4%, 
88-2%, and 24-1% respectively of the ester* \yere 
hydrolysed in 15 hours. By two saponifications 
on 15 gnus, of ester with 25 c.c. of .V/2 alcoholic 
potassium hydroxide, the one for 8 hours at the 
boiling point, and the other for 24 hours at 15^ 0., 
the presence of even small quantities of terpenyl 
acetate as adulterant in tlie other esters or in 
bergamot oil may be detected. The following 
Jesuits were obtained in this way' ; — 


i 

Sapoiufiatlon value. 


3 hours 

1 24 hours 

: 

boiling. 

imM. 

licaivi arct'itf 1 


j 80-3 


85-6 ! 

92-1 

! 

1 


— G, F. M. 


a-Sanlolinenone ! Constitution of . L. Fran- 

cesconi and N. Granata. Gaz. Chim. ItaJ., 
1915, 45, I., 167—181. 

The hydroxylamino-oxime of a-santolineone (this 
J., 1912, 202; 1915, 197) differs in its properties 
from other known hydroxylamino-osimes of 
ketones of the terpene series, resembling rather the 
hydroxylamino derivative of pulegone in its 
behaviour towards acids ; the ketone cannot be 
• regenerated ^ from the hydroxylamino-oxime by 
treatment with acids. Consideration of these facts 
I and of the other properties of a-santoUnenone leads 
, the authors to assign to it the formula : 

i /CHa.CHav 

; {CH3),CH.CH< >C : CHj. 

Vila. CO/ 

: — A. s. 

; Sodium salicylate solution; Discoloratwi of . 

! W. Macadie. Pharm. J., 1915, 94 , 355. (See 
: also this J., 1915, 247.) 

i SoDiTJii salicylate solutions exposed to air become 
discoloured unless the air is free from ammonia. 

, It is suggested that the discoloration of sodium 
salicylate solution when mixed with alkalis is also 
: due to the presence of traces of ammonia. — T, C. 

; Ckloropkrin ; Production of by the action of 

j arpta regia on organic compounds. R. L. I>atta 
; and N. R. Chatterjee. J. Amer. Chem. ^c., 

’ 1915, 37, 567—569. 

Acetone is converted completely into chloro- 
: picrin when it is ad'led graduaDy to ten times its 
volume of regia (2HNOj : 3HCi), and the 
mixture heated on a water-bath. Allyl alcohol is 
. also converted into chloropicrin under similar con- 
ditions, ether and ethyl alcohol yield small quan- 
tities, whilst formic and acetic acids are not 
attacked by aqtta regia. — W. P. S. 

Nickel and its oxides ; The use of in catalysis. 

J. B. .Senderens and J. Aboulenc. BuU. Soc. 
Chim., 1915, 17, 14—19. 

Both metallic nickel and its oxides can be u.sed 
iis hydrogenatitig catalysts, but it has been dis- 

E uted w’hether only the former or the latter, or 
oth, are the active agents in the reaction. At 
180"^ C. neither the vapours of benzene nor phenol 
are appreciably hydrogenated wlion nickel oxide 
is used as a catalyst, but by Ipatiew’s method, 
w'orkiug with the catalyst in liquid media, both 
^ phenol an<l propanone are completely reduced at 
30 kilos, pressure in presence of nickel oxide at 
teniperatui'es at which the possibility of reduction 
of the o.\ide to metallic nickel is out of the question. 
Hence it is concluded that both finely divided 
I metallic nickel, and its oxides, whatever the degree 
of oxidation, possess an activity of their own, and 
the action of the oxide is not to be attributed to 
the presence of small quantities of reduced nickel. 
The metallic catalyst can be employed equally weU 
: in Sabatier and Souderens’ procedure for reduction 
of the vapour, or in Ipatiew’s method in liquid 
’ media with hydrogc!i under pressure : the oxide 
i is only active'umler the latter cu’cumstances, but 
: it-s use hiis a great advantage in facility and sim- 
• plicitv of working, since the tedious reduction to 
! metallic nickel is thereby avoided. — G. F. M. 

I Catalysis [of esters] : Injincnce of iemperaiure in acid 

, U. S. Taylor. J. Amer. Chem. Soc., 1915, 

I 37, 551 — 557. 

! A STUDY of recent literature on the catalysis of 
: esters at varying tejnperatures, in conjunction with 
I some new experiuienlai data on the neutral salt 
i action of potassium chloride in the hydrolysis of 
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ethyl acetate by iV/10 hydrochloric acid at 0®C., 
25'^ C., and 40° C., indicates lliat the ratio of the 
catalytic activities of the nndissociated molecule 
and the hydrogen ion does not possess a consider- 
able temperature coefficient as suggested by 
MacBain and Coleman (Chem. Soc. TVans., 1914, 
105, 1520), but that, on the contrary, it is inde- 
pendent of temperature. The importance of a 
consideration of the activity of the undissociated 
molecule in calculations of reaction constants in 
acid catalyses is emphasized. — W. P. S. 

Crude calcium cyanamide as a raic material of the 
chemical industry. Carlson. See VTI. 

Patents. 

Substituted ureas; Manufacture of new 

their use for sfahilisiny niiro- products]. F.abr. de 
Prod. Chim. Org. do Laire. Issv. France. Eng. 
Pat. 17,501, July 23, 1914. Under Int. (\>nv., 
July 29, 1913. 

Claims are made for new tetra-substituted ureas, 
of the type RRiN.CO.NR^R®. where R and 
represent alkyl and R^ and R^ aryl radicles, and 
their use for stabilising nilro-derivatives (explo- 
sives, celluloid, etc.). The new products are ^ 
viscous liquids or melt below 50° (?., and are very 
soluble in organic solvents. !MethylpbenylethyI*o- : 
tolylurea, ethylphenylmethyl-o-tolylurea, methyl* 
ethyl*di-o*tolylurea, and diethyl-di-o-tolylurea are 
claimed specially. — F. W. A. 

Hydroxyisopropyl derivatives of hydrocarbons and 

their derivatives ; Preparation of . Farben* ; 

fabr. vorm. F. Bayer und Co. Ger. Pat. 280,026, ' 
Sept. 9, 1913, 

ACETOKE-SODIUM, when obtained by the action of : 
sodium amide on acetone in presence of ether at j 
low temperatures, is a crystalline substance readUy ' 
soluble m ether and petroleum spirit, and, unlike 
the known insoluble acetone-sodium, is very 
reactive. By its action on hydrocarbons or their 
derivatives, one or more atoms of hydrogen are 
replaced by the {CH,),C(OH) group ; the products 
are obtained in the form of their sodium com- 
pounds, from which the hydroxyisopropyl com- 
pounds are prepared by treatment with acids. 


Panama bark ; Process for the suppression of dust 

during the working up of . R. Mandelbaum, 

Asperg, Germany. U.8. Pat. 1,128,472, Feb. 16, 
1915. Date of appl., Aug. 19, 1913. 

See Ger. Pat. 264,163 of 1912 ; this J., 1913, 1031. 


Medicinal preparation for human use. IT. Belart. 
Huddersfield. U.S. Pat. 1,129,270, Feb. 23, 1915, 
Date of appl., Oct. 8, 1913. 

See Eng. Pat. 23,097 of 1912 ; this J., 1913, 989. 

Carbohydrate phosphoric acid esters ; Manufacture 

of . H. K. A. S. von Euler-Chelpin, Assignor 

to Aktiebolaget Astra, Apotekamas Kemiska 
Fabriken, Stockholm. U.S. P.at. 1,129,321, 
Feb. 23, 1915. Date of appl., May 20, 1913. 

See Ft. Pat. 4S'8,096 of 1813 ; this J., 18)3, 1031. 


2-Phenylguinoline-i-carhoxylie add ; Preparation of 

. Chera. Fabr. auf AcUen, vorm. E. Schering. 

First Addition, dated April 27, 1914, to Fr. I’at. 
44.‘>,529, June 27, 1912. Under Int. Conv., Aiig. 
1, 1913. 

Sep Eng. Pat. 11,836 of 1914 ; this J., 1914, 889. 


Alcohol ; "Process and apparatus for the manvinricre 

of . W. K. Freeman. Pr. P,at. 47 1 Vioi 

Dec. 18. 1913. ' 

; See Eng. Pat. 28,923 of 1913 ; this .T., 1915 ^ 

; Ureas [ ; Substituted ^,] and their appUcnlinn 

■Fjihr. de Prod. Chim. Org. de Laire. Pr Paf' 
; 472,211, July 29, 1913. • ' ‘ 

. See Eng. Pat. 17,501 of 1914 ; preceding, 

; Process of introducing iron into foods^ drugs, and 
' beverages. Process of forming compomids of iron 
and carbohydrates. U.S. Pats. 1,129,306 
1,129,307. .S'ccXIXa. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Application of a. variety of selenium particularly 
sensitive to light to the coitstniction of selenium 
cells for photometry. Angel. Bee XXIII. 

Patent. 

Photographic prints in natural colours from Lumilie 
autochrome and other colour-sensitive lined plates ; 
Process for obtaining . M. F. Ungerer, Offen- 

bach, GeiTjiany. U.S. Pat. 1,128,389, Feb. 16, 
191,5. Date of appl., Aug. 15, 1913. 

See Eng. Pat. 17,979 of 1913 ; this J., IIJU, 222. 


XXIL— EXPLOSIVES; HATCHES. 

Electrolysis of a solution of sodium hydroxide in 
anhydrous hydrazine. Welsh. See VII. 

Patents. 

j Explosive. F. Sparre, Assignor to E. I. du Pont 
de Nemours Powder Co., Wiimington, Del. U.S. 
i Pat. 1,128,380, Feb. 16, 1915. Date of appl., 
Jan. 25. 1913. 

; The explosive consists of an oxidisable carbon- 
! containing material, a nitrate, and an alkaline- 
earth polysulphide. — T. St. 

Explosive. F, R. and J. G. Burrows. Fr. Pat. 
I 472,371, May. 19, 1914. 

I .\ MIXTURE of 6 parts of ammonium perchlorate, 
, 56 of potassium nitrate, 18 of aluminium (in coarse 
particles which will pass through a 30-mesh sieve, 
.and produced by cooling the metal in water), 18 of 
■ n-trinitrotoluene, and 2 parts of pure paraffin wax. 

' Detonator-casings ; Charge for . L. Wohler, 

i Darmstadt, Germany, Assignor to E. I. du Pont 
i de Nemours Powder Co., Wilmington, Del. U.S. 

Pat. 1,128,394, Feb. 16, 1915. Date of appt, 

I May 10, 1911. 

See Addition of June 27, 1911, to Fr. Pat. 387,640 of 
1908 ; this J., 1912, 153. 

1 Explosive ; Gelatin — — . J. Maire, Argeiiteuil, 

I Assignor to A. E. Verg4, Vincennes, France. 

! U.S. Pat. 1,128,471, Feb. 16, 1915. Date ol 
appl., July 22, 1913. 

Ske Eng. Pat. 17,205 of 1913 ; this J., 191b 943. 

New substituted ureas [and their yse for 

nilro-pToducis, e.g, nitrocellulose], Eng. Fa - 
17,501. See XX. 
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XXm.— ANALYTICAL PROCESSES. 

jlnse metal ihemwcmiples ; The comtancy of 

(ifi related to the microstructure, O. L. Kowalke. 
Trans. Amer. Eleotrochftin. Soc., 1914, 26, 
190— -214. 

The couples tested (Ni-Cr and Ni-Pe-Si, Cr-Pe-Ni 
and Al-Ni, Fe and A\jNi, Fe and Cu-Ni, Cr-Ni and 
Te->'i) showed departures of 20°— C. from 
thch original calibrations. Examination of the 
iiiici'ostructures of the separate wires before and 
after heat treatments for 2 hours at 400^ 600“, 
1 ^ 00 “. and 1000° C., showed that in those eases 
where there was considerable deviation fi'om the 
orisinal calibration, segregation occurred on 
heating, and it was concluded that, provided the 
thermo-electric force is satisfactory and the m. pt. 
high, those metals which form solid solutions with 
one another give the best results, and that silicon 
is nut a desirable constituent in a nickel alloy for 
thermocouple material. — W. E. F. P. 

Selenium cells for 'photometry ; Application of a 
variety of selenium particularly sensitive to 

liqhi to the construction of . L. Angel. Bull. 

Soc. Chim., lUlo, 17, 10-14. 

ViTREOrs selenium, melted at 220"^ C. and then 
cooled rapidly under pressure, changes into a new, 
verj' unstable, crystalline variety of greyish violet 
appearance which is very sensitive to light. By | 
choosing suitable conditions of heat pressure it 
is possible to obtain a kinc^ of solid solution of this 
variety in vitreous soloniuni which is much more 
sUhleJ and is suitable for the constructiuii of plioto- 
electric cells. Two parallel naked copper wires 
wound on an insulating bobbin at a distance of not 
more than 0-04 mm. apart form the electrodes, and 
the selenium is spre^ over to bridge the gap. 
The minute quantity of metallic selenide forniM 
acts as a sensitlser, and greatly enhances the 
sensitiveness of the selenium. With this construe* 
tiott the conductivity of the selenium varies almost 
as rapidly as the iflumination, and its inertia is 
practically negligible. The cells have been siiccess- 
nilly used for the photometric study of heat r^ulia* 
tions, X-rays, cathode rays, and the solar eclipse. 

“ — G. F. M. 


Electrometric iilratiom. H. Zicgel. Trans. Amer.. 

Electrochem. Soc., lOU, 26, 91 — 97. 
BRTAiTi? are given of a device by means of which 
the change in potential occurring in a solutidni at 
the end-point of a titration is utilised for auto- 
matically clo.sing the stopcock of the burette 
when the end-point is reached. The apparatus 
\s similar to that of Forbes and Bartlett (J. Amer. 
Ohem. Soc., 1913, 35, 1527), a Weston No. 30 
relay replacing the ordinary galvanometer. A 
telegraph sounder with a narrowed arm, 7 in. long, 
is attached to each extremity of the stopcock, which 
is thus indirectly opened or closed by the movement 
of the needle of the Weston instrument. The solu- 
tion is stirred rapidly by the elongated shaft of a, 
battery motor ; this shaft is heavilv plated with 
platinum and tipped with a deeply nicked disc|of 
platinum, the latter forming the oxygen electrode 
with which a calomel electrode of ordinary form is 
used. In the titration of a sulphuric acid’ solution 
of potassium bichromate with ferrous sulphate,, 
the burette readings obtained automatically were 
concordant and in close agreement with those 
obtained manually by the use of a spot plate, ^ It 
is proposed to apply the apparatus to the titration 
of iron (as indicated) and zinc (by ferrocyanide). 

— W. E. F. P. 


[Testiny of] metropolis gas. See IIa. 


Detennination of iceighting of silk. Heermann and. 
Frederking. See VI. 


JJetermimlion of small quaniiiies of hydrocyanic- 
acUl. Viehoever and Johns. See VII. 


Hygroscopic and total water in plaster of Paris*. 
Canals. See IX. 


Determination of manganese in ferrovanadium*. 
Clark. See X. 


Determination of gases in smelter flues and of dust 
losses. Dunn. See X. 


Freezing-point depression of dilute solutions ; The 

measurrmeni of . D. H. Adams. J. Amer. 

Chem. Soc., 1915, 37, 481—490. 

The method provides a means of measuring the 
freezing-point depressions of solutions of the 
order A'/IO to N /200 with an accuracy sudieient 
to enable comparison to be made with results 
derived from conductivity measurements : this 
involves the determination of the depression to 
0 0001“ C. and of the equilibrium concentration 
ivith commensurate accuracy. Ihvo .rimilar 
vacuum-jacketed vessels are completely sun-ouridcd 
by ice in a large closed pot insulated by a layer of 
; the vessels con^in pure w'aU'r and the 
’solution, respectively, and in each case stationary 
^Ouilibrium with a large quantity of ice is achieved 
py using a small circulating pump. The depression 
IS determined directly by means of a 50-junction 
copper-constaiitan differential lliernio-clement 
'giving 2000 microvolts per The E.M.F. is 

1‘cad to OT microvolt. The coucentration of the 
^luilibrium solution is determined (to about 2 
parts of solute per million of water) by means of 
^ iwss interferometer. The observed and cal- 
culated freezing-point depressions for five .solutions 
1 , were, respectively, 0-0075, 0*0075 ; 

b'01.)7, 0-0156; 0-0260, 0-0261 ; 0-0525, 0-0525 ; 

I 0T162. Results are also quoted for aqueous 
rKi of potassium nitrate and potassium 
^yiO ^ concentrations ranging from N /250 to 


Analysis of tanning materials intended especially 
for the tanning of ^king nek. Van Dorp. SeeXV* 

[Dcterminationof]degree of tannage. James. See XV* 

DelenninaHon of sw rose 'nifrozrn and thawed heels 
[by the double polarisation method, using acid and 
invertase as hydrolysis], Saillard. See XVII. 


Xvw' method for determining the activity of diastase. 

" Wolff. 5fc xvni. 


Microscopical detection of potato starch in bread* 
Schiitz and Wein. See XIXa. 

Detertnination of sulphur in peptone [e.g., i/i culture 
media]. Determination of sulphur in the culture 
medium for Uw detectmi of the bacteria prod^icing 
hrdrocien sulphide. Redlield and Huckle. Sec 
XIXd. 

Substances vchieh mask the* colour reactions of 
strychnine. Mameli. See XX. 

Velocity of saponification of linalyh tcrpenyl. and 
geranyl acetates* [Deieciion of ierpemjl acetate in 
bergamot oil.] Barillet and Berthel<^. See XX*. 


380 Cl. XXIV.— MISCELLANEOUS ABSTRACTS. [AprUi6. i9i5 



Patents. 

Photometers, J. M. G. Trezise, Croydon. Eng. Pat. 
6319, March 12, 1914. 

Light from a standard lamp, 9, falls on a glass ' 
slab, 2, with opal backing, 3, the reflected light ; 
from the end of the slab being viewed through the 



hole, 5, in the screen, 6. Direct light from the 
luminous surface, 7, the brilliancy of which is to be 
measured, passes through the hole, 5, for com- 
parison. The edge, 8, forma a sharp dividing line j 
Detween the luminous areas to be compared, and ! 
may be magnified by the lens, 4. To compare | 
two light sources, two slabs such as 2, but i 
oppositely inclined, are used, the visible edges | 
sUghtly overlapping. — W. F. F, 

Thermometer; Electrical resistance . The 

Cambridge Scientific Instrument Co., Ltd., and 
W. H. Apthorpe, Cambridge. Eng. Pat. 20,248, 
Sept. 25, 1914. 

A DOUBLE metal wire is wound in a double helical 
thread, cut on the surface of a tube or rod of 
porcel^n, steatite, glass, or the like, the surface 
IS then coated with a suitable fusibh; material, 
and the whole is heated until the material is fused 
on to the surface, — B. N. 

Gaseous mixtures mih known constituents ; 

Quantitative analysis of . Siemens und 

Halske A.-G. Ger. Pat 278,676, July 3, 1913. 
Addition to Ger. Pat. 275,084. 

In carrying out the process described in the . 
chief patent (see Fr. Pat. 458,916 of 1913 ; this : 
J., 1913, 1171), the gas used as a standard for | 
compaiison and the gas under examination arc ! 
kept under the same conditions of temperature ' 
and pressure, and the speed of the centrifugal 
device is controlled by the manometer for the i 
standard gas. In this way the indications are 


rendered independent of fluctuations of tempera- 
ture and pressure. — A. S. 


XXIV.-MISCELLANEOUS ABSTRACTS. 

Gases ; The analysis of — — after 'passage of eUdric 
discharge. A. C. G. Egerton. Proc. Roy. Sor 
1915, A, 91, 180—189. 

Electric discharges were passed, using three coils 
of different sizes with different types of inter- 
rupters, through tubes of various shapes and sizes 
with palladium, platinum, and aluminium elec- 
trodes, and the residual gases were analysed with 
the aid of phosphorus and charcoal in various 
ways. No production of helium or neon was 
observed. From theoretical considerations it is 
also held that, if such a production has an origin 
other than from atmospheric contamination, the 
source must be in some action on the electrodes or 
the glass composing the discharge tube. (See also 
this J., 1913, 231 ; 1914, 1087.)— B. N. 

Binary mixtures ; Molecular structure of isotropic 

and anisotropic . [Silica-boric oxide glasses, 

and gold-silver and gold-copper alloys.] G. 
Tammann. Z. anorg. Chem., 1914, 90 , 297 — 326. 
The paper deals with the action on a binary 
mixture of a solvent in which one component is 
soluble and the other insoluble. For isotropic 
mixtures, in which there, is no regiilar arrangement 
of the molecules of the components, the probability 
of a molecule of the soluble component being 
rotected against the action of the solvent by a 
eftnite number of molecules of the second com- 
ponent may be calculated with the aid of the laws 
of chance.* In the case of glasses composed of 
fused mixtures of silica and boric oxide, submitted 
U) the action of water and of a solution of hydro- 
chloric acid in methyl alcohol (cf. this J., 1896, 220) 
respectively, the proportion of boric oxide left 
iindissolvcd in the glasses containing 1 mol. B.Oj 
to 1 mol. SiOj, or 1 mol. B 20 ato 2 mols.Si 0 iagrecd 
fairly well with the values calculated on the 
assumption that 1 mol. B^Oj is protected by 
5 mols. SiOj ; in the glasses richer in boric oxide 
the proportion of the latter left undissolved was 
considerably greater than the calculated values, a 
result attributed to adsorption by the insoluble 
residue. 

lu the case of binary mixed crystals, the mole- 
cules of thecomponentsmaybe distributed without 
any regular arrangement in the space-lattice form- 
ing the framework of the crystal structure, or they 
may be distributed symmetrically. With the first 
arrangement the composition of the residue left un* 
dissolved by a selective solvent should agree with 


F<;rceQtage loss of weight of i Percentage loss of weight of 

goW-silYcr alloys. 1 gold-copper alloys. 


% Ag in alloy. 

Time of 1 
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“ Hard,” after 
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41 liours. Ill hours. 
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' 

1 1 
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0-5 
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i 49*43 

49-70* j 

60*12 

1 60-01 


C0-2:{ 

41-92 

9-5 
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' 3*39 

1 

55-04 
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; 55''^''^ 

44-92 
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34*37 

' 22*55 

44-17* ! 
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40-Co 

39-88 ! 

9-0 

1-63 ! 

1 0*58 

j 1 

45*14 



44-80 

39-88 i 

16-5 , 

9*71 

i 1*86 

— 1 

39-96 

39-67 


So-I i 

39-88 

27-5 

15*89 

1 6*57 

' 17*«7* 1 

35-24 

33-15 



39*88 

i 40-5 

23-84 

i 12*40 

_ 1 

.30*00 

13*46 



34-94 

27-5 

1*43 

0*32 

0*24* i 

; 21-00 

0-45 



34-94 

40-5 , 

2*13 1 

1*04 

“ 1 

' 10*14 

0*15 




• Time of extraction, 28 hours. 
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that calculated from the laws of probability. It 
is sho^vn that with the second arrangement in the 
ca^c of crystals having a cubical space-lattice, 
the \'bole of the soluble component should be 
removed by a selective solvent from mixtures con- 
taioing more than (12*5 mols. % of the soluble 
conipoueiit and practically none from mixtures 
containing less than 60 mols. % ; also that a 
certain proportion of the soluble component should 
be dissolved much more rapidly than subsequent 
portions. Experiments with gold-silver and gold- 
copper alloys were in good agreement with the 
view that the molecules of the components are 
arranged symmetrically in the space-lattice. , 
Smalf plates of the alloys {2x4 xO-Ol cm.) were j 
heated with nitric acid of sp. gr. 1-3 under a reflux ' 
condenser and the loss of weight determined. 
Some of the results are collected in the preceding 
table. A. S. 


whether simple or compound, other than ammon- 
ium nitrate, perchlorate and sulphocyanide (the 
exportation or which is already prohibited to all 
destinations). Ammonia liquor. The compounds 
of aniline, except aniline salt (the exportation of 
which is already prohibited to all destinations). 
Chloride of tin. Copper iodide. Tanning sub- 
stances of all kinds (including extracts for use 
! in tanning) except chestnut extract, oak-wood 
j extract, and valonia (the exportation of which. 
I is already prohibited to all destinations). Urea 
I and its compounds. Tin and tin ore. Neat’s foot 
oil. 


Contraband of War. 

A Royal Proclamation, dated March 11th, declares 
the following articles to be “ absolute contraband” : 
Tin, tin ore, tin chloride ; castor oil ; paraffin 
wax ; copper iodide ; lubricants ; ammonia and 
its salts ; ammonia liquor ; urea, aniline, and 
their compounds. It is further declared that 
tanning substances of all kinds (including extracts 
for use in tanning) will be treated as ” conditional 
contraband,” and that the terms “foodstuffs” 


Trade Report. 

Prohibited exports. Addilione to List. 

A. Koyal Proclamation, dated March 18th, 
amends and adds to the Proclamation of Feb. 3rd, 
1915 (see this J., 1915, 154) as follows : — 

The heading “ Thorium nitrate ” in the list of 
Mods the exfjortation of which is prohibited to all 
destinations is deleted, "and there is substituted 
the heading “ Thorium oxide, thorium nitrate, 
and other salts of thorium.” 

The heading “ Salicylic acid and salicylate of 
soda” in the list of goods the exportation of 
which is prohibited to all destinations is deleted, 
and there is substituted the heading ‘‘ -Salicylic 
acid,' salicylate of soda and methyl salicylate.” 

_ The he<ading “ All vegetable oils (other than 
linseed oil, boiled and unboiled, unmixed with 
other oi!, and not including essential oils) ” in the 
list of goods the exportation of which is prohibiteil 
to all destinations abroad other than British 
Posses-sions and Protectorates is deleted, and there 
is substituted the heading “ Oils, all vegerable, and 
fats (other than linseed oil, boiled and unboiled, 
unmixed with other oil and not including essential 
oils).” 

The heading “ Oleo oil. Premier jus, and animal 
tallow ’’ in the list of goods the exportation of 
^hich is prohibited to all destinations abroad 
other than British Possessions and Protectorates 
IS deleted, and replaced by the heading “ All animal 
oils and fats.” 

The heading “ Rubber (including raw, waste and 
foclaimed rubber) and goods mfide wholly of 
rubber, including tyres for motor vehicles aud for 
^cles, together with articles or materials especially 
papted for use in the manufacture or repair of 
.i^ the list of goods the exportation of 
otvf , * proMbited to all destinations abroad 
otner than British Possession.^ and Protectorates is 
etpted, and there is substitutod therefor the 
neartiiig “ Rubber (including raw, waste ami 
• Ji. rubber, solutions containing rubber, 
or. ^fV'?’rtaimng rubber, or any other preparations 
rubber) and goods made wholly of 
cvfl i’ tyres for motor vehicles and for 

adii?’ ' articles or materials cspeci.'illy 
tvrtis manufacture or ivpair of 

articles are added to the list of 
•exportation of which is prohibited to all 
uad abi-oad other than British Possesslon.s 

^ 1‘otGctorates ; — Ammmiia and its salts, 


and ” feeding stuffs for animals ” in the earlier 
Proclamations shall include oleaginous seeds, nuts, 
and kernels ; animal and vegetable oils and fats 
(other than linseed oil) suitable for use in the 
manufacture of margarine ; and cakes and meals 
made from oleaginous ^eds, nuts, and kernels. 

These items are in addition to those enumerated 
in the Royal Proclamation of Dec. 23rd last {see 
this Journal, 1914, 1230). 


Russian Customs Tariff ; Proposed revision of the 

. Board of I'rade, Commercial Dept., 

March, 1915. 

The Board of Trade have received, through the 
Foreign Office, a translation of an article, giving 
particulars of certain projected modifications of the 
Russian Customs Tariff, which, it is understood, 
have been uiuler the consideration of the Russian 
(Jovernment. The proposals for tariff modification 
; are. in their latest and revised form, as follows : — 

(1) Tlie conventional ” rates of duty resulting 
from the Russian Commercial Treaties with 
Germany and Austria-Hungaiw are to be abro- 
gated, and the goods covered by those rates are 

1 to be cleared at the “ General ” tariff rates of 
duty, increased by 10% (except as regards certain 
goods mentioned under (3) bedow, in respect of 
which specially increased rates are to be imposed). 

(2) No change is to be made as regards goods 
the duties on which are fixed by the Russian 
Commercial Treaties with France, Italy, and 
Portugal. 

(3) Certain goods, including spirits and beer, 
certain glass wares, rubber {crude), certain colours, 
cotton, jute, wool, cotton yarns, and certain cotton 
tissues, are to be subject to special augmented 
rates of duty. 

(4) The existing rates on a small number of 
articles are to be maintained in force. These 
articles include : cocoa in the bean and cocoa 
iiusks ; cooking salt of all kinds ; manures ; 
bones, prepared or not ; sulphate of ammonia ; 
cast iron in pig.s, scrap, and shavings, except 
manganese {ferro-mangancse), ferro-silicon, and 
ferro-chrome ; paper pulp (mech.anioal) — wood 
pulp ; paper clippings and waste ; paper pulp 
(cheuiical) — cellulose pulp made from rags. 

(5) All other goods are to pay the existing 

General ” Tariff rates of duty, increased by 10%. 

A comparative statement showing the present 

aud proposed rates in detail, lias been piopared. 
No information is at present a\'iulable as to the 
date from which the temporary tai’iff is to come 
into operation. 
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Chemical industry [in the United States]; The war 

mid the . W. H. Nichols Amer. Assoc, for 

the Advancement of Science, Dec. 30, 1914. 
J. Ind. Eng. Chem., 1915, 7, 131—136. 

The effect of the war upon the chemical industry 
in the United States has been mainly indirect, 
certain industries directly affeided having reduced 
their consumption of chemicals. In the ease of 
certain heavy chemicals for which the supply of 
raw materials has been curtailed or entirely cut 
off, there has been a sharp advance in prices, hut 
there has been no general rise in prices .as a result 
of the war. The IJniteil States imports a con- 
siderable proportion of its sulphur in the form of 
pyrites, nearly all of its potasli, and all of its nickel, 
tin, and sodium nitrate, liut in consequence of the 
command of the sea by the Allies only the impor- 
tation of potash has heen greatly affected by the 
war. It is suggested that less potash could b(5 
used on the soil than liitherto without any great 
disadvantage. The coal tar colour industry is 
dealt with at some length, and it is noted, incident- 
ally, in regard to fuming sulphuric acid which is 
largely used in this industry, that the United States 
produces more sulphuric acid by the contact 
process than any other country in the world, and 
possibly more than all other countries combined. 
An attempt to manufacture aniline oil in the 
United States some years ago failed owing to the 
foreign product being offered at less than cost 
price ; and it is stated that at the present time, 
when there is no longer any prospect of procuring 
additional protection of new industries through 
the tariff, it will be ra.sh to hope that American 
capital and enterprise should further embark in 
any of those industries firmly entrenched abroad, 
and where, as soon as the war is over, foreigners 
can attack or destroy the local industry by 
dumping their products at unfairly low prices. 
It is urged that the anti trust sections of the Wilson 
Tariff Act should be amended so as to include 
therein the prohibition against monopolising of 
the Sherman Act, even when practised by one 
person alone, and that the restraint of trade by 
dumping of goods at unfairly low prices be 
expressly defined as an act of monopolising. — A. S. 


Book Received. 

Buli.etin of the Impkri.vl Institute. Vol. XII. 

No. 4. Oct. -Dec., 1914. Price 2s. 6d. 

This issue contains the results of investigations in 
connection with soils from the. East Africa Pro- 
tectorate, tea from neiv sources, nuts of Cmiarium 
species, beans from British West Africa, and 
barley from Cyprus ; also special articl<;S on the 
new developments in the work of llie Imperial 
Institute, the industrial position of copra, coconut 
oil, and coconut cake, and an article on the 
economic resources of German East Africa, 
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